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From the first drop to the last 
Epinal gives your patients 
acceptable comfort without loss of 

stability. ..stability without loss 
of comfort...The reason: Epinal’s 
unique formulation. 


For comfort 
Epinal is a borate salt, so it can be 
formulated at a pH approximating that 
of the tear...for greater patient comfort. 


DESCRIPTION: A sterile ophthalmic solution containing: 
Active: Epinephry! Borate equivalent to Epinephrine 


V4 % ; 


V2% or 1%. Preservative: Benzalkonium 
Chloride 0.1%. Vehicle: Hydroxypropy! Methylcellulose 
Solution. Inactive: Ascorbic Acid, Acetylcysteine, Boric 
Acid, Sodium Carbonate (to adjust pH), Purified Water. 
CONTRAINDICATIONS: Do not use in narrow angle 
glaucoma. PRECAUTIONS: Use with caution in patients 


with hypertensive cardiovascular disease. For ophthalmic 





For stability 
A unique antioxidant system, 
acetylcysteine-ascorbic acid, protects | 
against oxidative discoloration and 
helps eliminate problems resulting trom 
epinephrine breakdown during 
normal use. 


The clinical benefit 


‘/- 


Maximum patient acceptance from. 


first drop to last. 


*Patent pending 


use only. Not for injection. ADVERSE REACTIO 
Prolonged use may produce extracellular pigmentation. 
On rare occasions systemic side effects have been 
observed such as headaches, palpitation, pallor, 
tachycardia, trembling, and perspiration. Stinging may 
occur with rebound redness after instillation. 


Drops simulated for photography 
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pinal 14%,1/2%,1% 


epinephryl borate 
provides both comfort and stability 


dedicated to advances in ophthalmic therapy 
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p Another Zeiss Fir’t We were first to bring you an in- 
strument for fluoresce | er “iography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
‘raphy of the iris. Easily attached to the Zeiss Slit Lamps 
100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 
utilize one of the newest diagnostic techniques in ophthalmol- 
ogy. 

Use one power supply for two instruments . . . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


N T 
Now, iris fluorescein photography. From.the develópers 
“of fundus fluorescein photography. From Zeiss. 


ipae 
since Zeiss Optics are the world’s greatest optic% you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnose” 
techniques in medicine. 

Send for more information. Write: Carl Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
736-6070. In Canada: Carl Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 


Iris Fluorescein Study, photographed by the 
Ophthalmic Photo Unit, New York Medical College, New York City. 


AE 
Fluorescein angiogram of a diabetic retinopathy, 
revealing a gross vasculopathy in micro and macro vessels. 
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You need OpMi 6 if you want... 


1. a zoom operation microscope (with floor 6. has motorized focusing and zoom... 
-stand, table stand, or ceiling mount)... 7. and is made by the Great Name in Optics. 
2. that tilts (through 360°)... Write for all the details: Carl Zeiss, Inc., 


3. has coaxial illumination... 444 5th Ave., New York, N. Y. 10018. Or telephone 
4. and reversible scanning slit and homoge- (212) 736-6070. 
neous illuminators... 


l ; In Canada: 45 Valleybrook Drive, Don Mills 
5. accepts the world’s widest line of acces- AOS. Ontario 
sories (including cameras and the new coaxial stereo l 
observer tube)... Nationwide service. 
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Manuscript Preparation and Submission 


~aSend manuscripts by first-class mail to the Chief Editor, Henry 


F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are 
received with the understanding that they are not under simul- 
taneous consideration by another publication. Accepted manu- 
scripts become the permanent property of the ARCHIVES and may 
not be published elsewhere without permission from the pub- 
lisher (AMA). 

All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. * 

[_]-Designate one author as correspondent and provide his ad- 
dress and telephone number. He will be notified by mail of the 
intended publication date approximately one month in advance. 
Order reprints at the time the typescript is returned after edito- 
rial processing. Specify address to which requests for reprints 
should be sent. The corresponding author will receive 200 tear- 
sheet copies of the article at no cost. 

[ ] Submit an origital typescript and two high quality copies of 
the entire manuscript including short communications such as 
letters to the editor, book reviews, announcements, etc. All copy 
(including references, legends, and tables) must be typed double- 
spaced on 22 X 28 cm (81/211 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

[ ] Titles should be short, specific, and clear. They should not 
exceed 75 characters, including punctuation and spaces. A sub- 
title is often useful to shorten the main title. Provide a brief 
“running title” on each manuscript page. 

[ ] The style of writing should conform to acceptable English 
usage and syntax. Slang, medical jargon, obscure abbreviations, 
and abbreviated phrasing are to be avoided. 

[ ] Manuscripts reporting the results of experimental investi- 
gations on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the pro- 
cedure(s) had been fully explained. 

[ ] Authors whose “first” language is not English should ar- 
range for their manuscripts to be written in idiomatic English 
prior to submission. 


i [] Provide an abstract (135-word maximum) of the article. The 


abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 


* mary. 


[C] List references in consecutive numerical order (not alpha- 
betically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communica- 
tions should not be listed as references. References to journal 
articles should include (1) author, (2) title, (3) journal name (as 
abbreviated in Index Medicus), (4) volume number, (5) inclusive 
page numbers, and (6) year, in that order. References to books 
should include (1) author(s), (2) chapter title (if any), (3) editor 
(Gf ny», (4) title of book, (5) city of publication, (6) publisher, and 
(7) yea¥. Volume and edition numbers, specific pages, and name 
of translator should be included when appropriate. The author is 
responsible for the accuracy and completeness of the references 
and for their correct text citation. Please note this journal’s 
punctuation and sequence style preference in previously pub- 
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lished reference listings. 

[ ] Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be 
used in the text, tables, or illustrations. 

[ ] All measurements are to be in metric units. 

[ ] Letters to the Editor. The Editor will be pleased to receive 
correspondence which pertains to material published in the 
ARCHIVES. If intended for publication, such letters should be 
clearly marked “For Publication.” 

[ ] Use only those illustrations that clarify and augment the 
text. Submit illustrations in duplicate, unmounted and un- 
trimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering 
must be legible after reduction to column size. Artwork submitted 
for publication may be relettered to achieve uniformity of letter- 
ing style throughout the journal. Magnification and stain used 
should be provided when pertinent. Illustrations should prefer- 
ably be in a proportion of 12.5 x 18 cm (5 x 7 inches). Legends 
should be typed double spaced beginning on a separate sheet of 
paper. Length should be limited to a maximum of 40 words. 

[ ] An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

[ ] A letter of consent must accompany all photographs of pa- 
tients in which a possibility of identification exists. It is not 
sufficient to cover the eyes to mask identity. 

{_] Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of re- 
production and printing color illustrations, the remainder to be 
borne by the author or his sponsor. After deducting the Ar- 
CHIVES contribution, the author’s share is $275.00 for up to six 
square finished illustrations which can be arranged on a one- 
page layout. Any additional illustrations or special effects will 
be billed to the author at cost. Positive color transparencies (35 
mm preferred) must be submitted for an evaluation. Do not send 
color prints unless accompanied by original transparencies. If 
transparencies are mounted in frames or glass, the material 
should be carefully packed in gauze and sent with the manu- 
script in a separate container or between two pieces of press- 
board. 

[ ] Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8'/2 x 11 inch) pa- 
per. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. 

[ ] Tables should be arranged so that when printed they will 
not be wider than three columns of ARCHIVES body type. Gener- 
ally three, six, or nine typewritten columns of data (including 
stub, or left column) will fit into three columns. All tables must 
be numbered consecutively, beginning with 1, and each must 
have a heading. Example: “Table 6.— Results of Blood Coagula- 
tion Studies.” 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben — 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 144 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street * Quincy, Mass. 92169 


Area Code 617 « 479-2680 
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Irregular Cornea: 


We've already demonstrated that our to- 
nometer is fast, accurate and easy to use in rou- 
tine glaucoma screening. 

Now here's proof in a tougher test of ac- 
curacy: the irregular cornea. 

“The irregular images produced by these 
corneas made accurate Goldmann readings im- 
possible and this method was abandoned. The 
MacKay-Marg and Schiotz readings were compared 
to simultaneous readings obtained by direct can- 
nulation of the anterior chamber (Sanborn manom- 
eter). There was no accurate relationship between 
the Schiotz tonometer readings and the true pres- 
sure. The correlation between the MacKay-Marg 
readings and those determined by direct cannula- 
tion was excellent. The electronic applanation 
tonometer (MacKay-Marg) proved to be the only 
practical way available at present to accurately 
measure the pressure in eyes with corneal scarring 
and irregularity.’ 


.. A tougher test of accuracy. 


“The changes in intraocular pressure 
which follow uncomplicated penetrating kerato- 
plasty have not been documented previously. After 
keratoplasty, measurement of intraocular pressure 
by the usual methods is difficult. Schiotz readings 
are inaccurate because of the marked change in 
corneal curvature. The irregularity of the corneal 
surface plus the tendency for fluorescein dye to 
pool around sutures makes Goldmann applanation 
difficult. Also, if irregular corneal curvature dis- 
torts the circular fluorescein pattern, or if there is 
enough edema to change the elasticity of the cor- 
nea, the Goldmann readings become inaccurate.’ 

‘Electronic applanation tonometry appears 
to be the best, and often the only, method for 
measuring intraocular pressure during the postoper- 
ative period following keratoplasty”? 

1. Kaufman, H.E., Wind, C.A. and Waltman, S.R.: Validity of MacKay-Marg electronic 
applanation tonometer in patients with scarred irregular corneas, Am J Ophth 69 


1003, 1970. 2. Irvine, A.R. and Kaufman, H.E.: Intraocular pressure following pene- 
trating keratoplasty, Am J Ophth 68: 835, 1969. 3. ibid 


There's no substitute for accuracy. 


_ The Biotronics 





=- Mackay-Marg 


<.. lonometer 


Biotronics, Inc. 


A subsidiary of Gulton Industries, Inc., 844 Butte Street, Redding, California 96001 
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Year after year, Isopto® Carpine is the stand- 
ard by which other pilocarpines are judged. 
The fact remains that Isopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

lsopto Carpine comes in the widest range of strengths 
available—sterile solutions from 4% to 10%. Supplied in 
15cc and also 30cc Drop-Tainer® Dispensers for maximum 
economy. 


Description: Sterile solution containing: Active: Pilocarpine Hydrochloride 0.25%, 
0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Vehicle: Hydroxypropy! Methyicellulose 
0.5%. Preservatives: Benzalkonium Chloride 0.004%, Phenyimercuric Nitrate 
0.00133% (in 0.25% and 0.5% preservative is Benzalkonium Chloride 0.01%). 
Inactive: Boric Acid, Sodium Chloride (in 0.25%, 0.5%, 1% only), Sodium Citrate, 
Citric Acid (in 0.25%, 0.5% only) to adjust pH, Purified Water. Contraindication: 
When constriction is undesirable such as in acute iritis. Warning: Rare systemic 
reactions. Precaution: Avoid overdose. Adverse Reactions: Slight ciliary spasm with 
temporary reduction in visual acuity. Contact allergy may occur with prolonged 
use. Sensitivity is infrequently observed. ` 


1. Haas, J. S. and Merriil, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO GARPINE 


IPEOCARPINE HC Snan oomoo ** 


| First for Glaucoma 
dedicated to advances in ophthalmic therapy 
RX rd _ . 
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The Nikon Ophthalmic System: 
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= Zoom-Photo 
Slit Lamp Microscope 
with Ionometer 
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Measurement of 
intraocular pressure 
with Nikon 
Applanation 
Tonometer. 


Zoom optics 
from 7X to 35X 
guarantee that 

no symptom, how- 
ever minute, will 
be missed 


In Practice 




















The Nikon Slit Lamp microscope, now equipped with the 
Nikon Applanation tonometer, provides the ophthalmologist 
with the finest system for diagnosing glaucoma. 


The tonometer, which uses the Goldmann Prism, is light, 
compact and can be easily swung out of the way. Precise 
measurements from 0 to 80 mm Hg are assured in any 
inclined position as well as normal vertical position. The 
tonometer can be attached to Nikon slit-lamp microscopes 
already in use. The tonometer offers the ophthalmologist a 
complete biomicroscopic system, equally adaptable to office 
practice or the research laboratory. 


This Nikon Slit Lamp System is one of many fine instruments 
available from the Nikon Ophthalmic Division. Among these 
are Vertexometers, including the unique projection vertex- 
ometer, and aspheric lenses. 

For information, write or call Nikon Inc., Instrument Division, 
subsidiary of Ehrenreich Photo-Optical Industries, Inc., 623 
Stewart Ave., Garden City, New York, N.Y. 11530. (516) 
248-5200 (In Canada; Anglophoto Ltd., Ont.) 


ERI Nikon Ophthalmic Division 
fall Extending man’s vision 


The Nikon Applanation 


Tonometer using the 


Goldmann prism, allows 


easy and accurate 
readings. 


Nikon photo 
attachment permits 
simultaneous 
photography. Lets 
you record exactly 
what you see as 
you see it. Ideal for 
research, teaching, 
record keeping. 
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New disposable 
CATARACT 
CRYOXTRACTOR 


splash-Proof, Spill-Proof, | 
sterile, Disposable 


NO OTHER CRYOEXTRACTOR, DISPOSABLE OR 
NOT, HAS ALL THESE FEATURES 


e Filled CRYOXTRACTOR permits a warm or cold application, 
deeper formation of the “ice ball”, and a stronger bond. 


e No adhesions with iris or cornea during surgical extraction. 
e Allows maximum tumbling and “‘feel” of zonular separation. 
e Surprisingly light and maneuverable — no useless weight. 

e Double blister pack for sterile OR presentation. 
e Dispenser pack of 10 units each. 


e SPECIFY BEAVER CRYOXTRACTORS 


RUDOLPH leaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD © BELMONT, MASS. 02178 
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THE FRIGI-XONIX 
INDIREGT 
OPHTHALMOSCOPE © 





ANY PRICE! 


Now, through the combined 
scientific skills of Frigitronics and 
Xonix you can have the most 
functional, serviceable indirect 
ophthalmoscope available. 

Superb, proven design and 
engineering provide the lightest weight 
durable stereoscopic instrument. 

Unequalled field width, up to 8 disc 
diameters, or 56° for a peripheral view 
of the retina. 

Complete with +15D, +20D, 
+30D aspheric viewing lenses. 

Unexcelled illumination from 
either 110 V. supply or portable 
exchangeable battery pack. Uses 
standard bulbs and fuses. 

For additional information on 
accessories and the benefits of improved 
service and sales policies provided by Frigitronics 
nationwide organization please contact... 









è 








FRIGHXONIX 


FRIGI-XONIX/SUBSIDIARY OF FRIGITRONICS, INC./SHELTON, CONN. 06484 Di 








! FML 


fluorometholone 


filis the 
steroid 


gap. 

We added FML to our 
ophthalmic steroid lineup 
to give you an 

additional choice between 
our most potent steroid 
and our products 
intended for milder 
inflammatory conditions. 











FML (fluorometholone) provides effective treatment 
for a variety of eye inflammations. It’s indicated in 
steroid responsive inflammation of the palpebral 

and bulbar conjunctiva, cornea, and anterior segment 


of the globe. 


The effectiveness of FML was shown in a study 
involving nearly 150 ophthalmologists and over 650 


(fluorometholone) 


patients.* The decidedly positive results of the study 
can be stated as: 


1. FML was successful in treating 85.6% of the patients in 
which it was used. Conditions treated ranged from 
allergic conjunctivitis to uveitis. 

2. In 89.6% of the cases, patient response to FML was 
considered equal or superior to steroid therapy previously 
used, in the investigators’ opinions. 


Besides its effectiveness, one reason for FML patient 
acceptance is the Liquifilm® (polyvinyl alcohol 1.4%) 
vehicle. Liquifilm provides better lubrication than doesan + 
aqueous vehicle, and has a soothing, emollient effect for ° 
enhanced eye comfort. And the convenience and safety 
of the plastic squeeze-drop bottle complete the list of 

F ML patient benefits. 


So remember FML as a potent steroid. And remember 
F ML for its proven performance. Remember FML. 


*Allergan Pharmaceuticals Report Series No. 72. 


FML: Worth remembering. 


FML= (fluorometholone) Liquifilm*® ophthalmic suspension. 


Contraindications: Acute superficial herpes simplex 
keratitis. 

Fungal diseases of ocular structures. 

Vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva. 

Tuberculosis of the eye. 

Hypersensitivity to the constituents of this medica- 
tion. 

Warnings: Steroid medication in the treatment of 
herpes simplex keratitis (involving the stroma) 
requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual acuity and 
fields of vision, posterior sub-capsular cataract forma- 
tion, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from 
ocular tissue. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with use 


AIIERGAN Irvine, California/ Montreal, Canada 


of topical steroids. Acute purulent untreated infection 
of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Safety and effectiveness have not been demonstrated 
in children of the age group 2 years or below. 


Use In Pregnancy: Safety of the use of topical steroids 
during pregnancy has not been established. 
Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must 
be suspected in any persistent corneal ulceration where 
a steroid has been used or is in use. Intraocular pres- 
sure should be checked frequently. 

Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity of field defects, posterior sub- 
capsular cataract formation, secondary ocular infec- 
tion from pathogens liberated from ocular tissues, 
perforation of the globe. 


&* 
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| Quality Optics joins hands 
with MiltonRoy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . . . greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
: service you've come to expect of Quality Optics 
è in the past... to look to the future with re-newed 
confidence in our ability to find better ways to 
e stay the best! 


E D Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


SR) MILTON ROY COMPANY 
Quality Optics Division . 


l 18A- P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 





Introducing 


ORION | 


the premier 
Bausch & Lomb ` ° 


Ophthalmic l 
Chair — 














Crafted for your patients comfort 


O Contemporary beauty in the 
professional environment invites 
patient cooperation. Furthers 
patient-practitioner relationship. 
C Supports patient totally 

in cushioned comfort. 


Helps build efficiency 
into your practice 


O Effective use of space. Lets 
practitioner work rapidly and 
without effort. 

O Ease of operation. Lessens 
practitioner fatigue; left and right 
side pushbutton controls and floor 
switch provide fingertip and 
toetip control. 

O Unusual flexibility. Precise 
motor adjustment of height and 
back—plus a full cycling of chair 
from upright to full table position. 


Tough, heavy-duty 
construction for 
a chair that lasts 


Rugged, serviceable, precision- 
machined parts guarantee 
trouble-free operation. 

O New, modular, solid-state circuitry permits rapid and easy servicing. 
O Conforms to all U/L and CSA electrical and mechanical safety codes. 


Choose from a wide range 
of decorator colors 


Standard colors in which Orion may be finished 
are: Cream White, Jet Black, Biscayne Blue, 
Jade Green. Optional colors are: Oyster “i 
White, Gingersnap Brown, Citron 
Yellow, Moss Green, Bittersweet, 
Antique Gold, Opal Blue, 
Sandalwood. 



















Write for further 
information 

and literature: 
Dept. 3217, 
Bausch & Lomb, 
635 St. Paul St., 
Rochester, 

N.Y. 14602 
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BAUSCH & LOMB 


Mark of Leadership 





Printed in U.S.A. 


What do all these people have in common 
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that often respond to the well-known anti-infective 


brand of 


sodium sSulfacetamide, U.S.P 
sterile ophthalmic solution/ointment 
e acts against most common eye pathogens 
e dependable, safe, effective 
è rarely irritates or sensitizes 
e the only sulfonamide anti-infective available 








in 2 liquid strengths as well as in an ointment 





*due to susceptible organisms 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations. 


PRECAUTIONS The solutions are incompatible with silver preparations. Oph- 
thalmic ointments may retard corneal healing. Non-susceptible organisms, 
including fungi, may proliferate with the use of these preparations. Sulfomamides 
are inactivated by the para-aminobenzoic acid present in purulent exudates. 
Sulfonamide sensitivity reactions may occur. 

DOSAGE AND ADMINISTRATION Sodium SULAMYD Ophthalmic Solution 30%. 
For conjunctivitis or corneal ulcer: Instill one drop into lower conjunctival sac 
every two hours or less frequently according to severity of infection. For 


trachoma: Two drops every two hours; concomitant systemic sulfonamide 
therapy is indicated. 
e 


S 
Copyright ©1973, Schering Corporation. All rights reserved 





Sodium SULAMYD Ophthalmic Solution 10% with Methylcellulose 6.5%. One 
or two drops into the lower conjunctival sac every two or three hours during 
the day and less often at night. e 
Sodium SULAMYD Ointment 10%. Apply a small amount four times daily 
and at bedtime. The ointment may be used adjunctively with either ‘of tte 
Solution forms. 

HOW SUPPLIED Sodium SULAMYD Ophthalmic Solution 30% — 15 cc. dropper 
bottle: 5 cc. dropper bottle, box of 25; Ophthalmic Solution 10% with Methyl- 
cellulose — 15 cc. dropper bottle; 5 cc. dropper bottle, box of 25; Ophthalmic 
Ointment 10% — 1/8 oz. tube, box of 1. 


Store Ointment away from heat. Store Solutions in a cool place. 


Schering Corporation 


Kenilworth, New Jersey 07033 JUNE 9972 SWW-271 
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Your Private Seminar In 


OPHTHALMOLOGY | 


i... Now on Video Cassettes 
Ophthalmology from 


VIDEO DIGEST. 


Continuing medical education has achieved its ultimate in full 
color and sound on inexpensive video cassettes that can be 
played on any television set. The Video tape cassette can be 
stopped, re-run, or played over and over. Each program is pre- 
sented by an outstanding physician who has gained honors 

and recognition in his field. If the subject is Surgery it is his 
voice you hear describing a distinctive surgical technique, his. 
hands performing the surgery. In many ways, the Video Digest) 
program is better than actually being in the operating room 
(where you can’t push a button to get an “instant replay”). 
“This program is acceptable for Group B Credit toward the 
California Medical Association's certificate in continuing 
medical education”. Send the coupon below, or write to us on 

your letterhead, for full information on how you can take ad- P. 
vantage of this new medical communications technology right 
in your own home or office. 
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CHIEF EDITOR 


DAVID DONALDSON, M.D.—Professor, 
Department of Ophthalmology, 
Massachusetts Eye & Ear Infirmary 

Harvard Medical School, Boston, Massachusetts 












DAVID G. COGAN, M.D.—Professor of 
Ophthalmology, and Director of Howe Laboratory 
of Ophthalmology, 


Harvard Medical School, Boston, Massachusetts 








DAVID PATON, M.D.—Professor and Chairman, 
Department of Ophthalmology, 


Baylor College of Medicine, Houston, Texas 








ARTHUR J. JAMPOLSKY, M.D.—Director of Smith 
Kettlewel/l Institute of Visual Sciences, 
University of the Pacific, San Francisco, California 







BYRON SMITH, M.D.—Chairman of the Department 
of Ophthalmology and Director of Ophthalmic 


Plastic Surgery, 
Manhattan Eye, Ear, and Throat Hospital, New York, New York 










Programs available in: Anesthesiology, Pathology, Family 
Practice, Internal Medicine, Ophthalmology, Otolaryngology, 
Obstetrics & Gynecology, Surgery, Orthopedics, Pediatrics 
and Urology. 


CLAES H. DOHLMAN, M.D.— 
Associate Professor of Ophthalmology, 
Massachusetts Eye and Ear Infirmary, Boston, Massachusetts 











MORTON F. GOLDBERG, M.D.— 
Professor and Head, Department of Ophthalmology, 
University of Illinois Medical Center, Chicago, Illinois 






Gentlemen: 


Please send me full information concerning the spe- 
Clality listed below: 






e HERBERT E. KAUFMAN, M.D.—Professor and 
Chairman, Department of Ophthalmology, 
-College.of Medicine, University of Florida, Gainesville, Florida 




















Name 

KENNETH RICHARDSON, M.D.— Address 

eee ee iii City State Zip Code 
Speciality 





BRADLEY R. STRAATSMA, M.D.—Professor of 
Ophthalmology, Chairmen of the Department, 
Director—Jules Stein Eye Clinic, 

University of California, Los Angeles, California 
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Cavitron introduces the second-generation 
PHACO-EMULSIFIER'™ Aspirator that offers 
truly essential design features and operating 
simplicity...at a lower price. 


The Model 7007 was developed because 
we want to continue to offer the finest irrigation- 
aspiration-fragmentation system available. 

So we maintained all the critical design 
characteristics of earlier models: carefully 
controlled irrigation to maintain the anterior 
chamber; aspiration which enables adequate 
removal of all cortical material; flow control for 
automatic maintenance of intraocular pressure 
within safe limits; a hollow, longitudinally vibrating 
tip to efficiently break up the lens nucleus without 
damaging surrounding tissue; and simultaneous 
irrigation, aspiration and lens fragmentation to 
eliminate the alternating of separate instruments 
which would greatly prolong the procedure. 

Then, we miniaturized many of the 
components, simplified controls (so it can be 
operated without a technician) and reduced the 
Cabinet size so it utilizes less O.R. space. 

Details on the new Model 7007 Cavitron/ 
Kelman PHACO-EMULSIFIER™ Aspirator, and 
accompanying surgical procedure, may be 
obtained by writing: 


CAVITRON SURGICAL SYSTEMS 


A Division of Cavitron Corporation 
1902 McGaw Avenue 
Irvine, CA 92705 


714/557-5485 CAVITRON 
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How Ostertag custom oftice 
planning and custom automated 
equipment conserve your time, 
reduce your investment! 


Efficiency, convenience, com- a 


pactness—all these and more | 
are combined in the Ostertag | ; 
custom range plan illustrated | @ — o 
here. Notice how it eliminates 
the need for an expensive in- j 

Q 
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“N „strument stand and remote 
control projector... and how 
Ostertag’s custom-built cab- 
inetry puts all controls and 
instruments right at your 
fingertips to eliminate wasted 
time and motion. | == 











= 


Patient’s viewing mirror. 9. Customized electronic control console. 


2. First surface mirror. 10. Microswitches automatically turn 
instruments on and ceiling lights off when 
instruments are removed from wells. 


11. Inclined, dust-free, illuminated trial lens 
drawer is within easy reach of 
refractionist. 


12. Refractor as well as all hand instruments, 


3. Projector screen within easy view of 
refractionist. 


4. Four dot and muscle light. 


9. Convenient location of hand-operated 
projector eliminates need for remote 


controls. ; : 
Noe trial lenses and projector are at the 
„6. Inlaid sink. patient's right, eliminating the need to 
7. Large writing surface. reach across the patient. 
8. Fitted refracting accessories drawer. 13. Tangent screen can be viewed by patient 


simply by rotating chair. i 


Let us put to work for you the specialized 
know-how we've gained from over forty 
years experience in custom office plan- 
ning. And let us show you, too, how we 
can provide complete, one-source service 
on everything you need to equip your 
entire office from top to bottom. Write 
or phone today for complete details. 


PARSONS OPTICAL LABORATORIES 


441 SUTTER STREET, SAN FRANCISCO, CALIF. 94108, PHONE: 415/392-8442 
| A DIVISION OF 
OSTERTAG OPTICAL SERVICE, INC... > 


3851 WASHINGTON AVENUE, ST. LOUIS, MO. 63108, PHONE: 314/533-1760 5 





1. Conjunctivitis 


due to Staphylococci 
(coagulase-positive and 
coagulase-negative ) 
Streptococci i 
(Group A b-hemolytic 

and nonhemolytic) 
Haemophilus influenzae 
Haemophilus aegyptius 
(Koch-Weeks bacillus) 
Moraxella lacunata 
(Morax-Axenfeld 
diplococcus ) 

Neisseria species, including 
N. gonorrhoeae 


2. or corneal ulcer 
due to Staphylococci 
Streptococci 
Pseudomonas aeruginosa 
(certain strains) 
Pneumococci 
Proteus species 
(indole-positive and 
indole-negative) 


3. or keratitis or kerato- 
conjunctivitis 
due to Staphylococci 
Streptococci A 
4. or blepharitis or 


blepharoconjunctivitis 


due to Staphylococci 
Escherichia coli 
Aerobacter aerogenes 
Klebsiella pneumoniae 
(Friedlander’s bacillus) 


5. or acute 
meibomianitis bias 
due to Staphylococci 


6. or acute dacryocystitis 
due to Pneumococci 


NI 


tPhotographs courtesy of W. Eugene Alford, M.D. N 
ttPhotographs courtesy of Samuel L. Fox, M.D. d 
tttPhotograph courtesy of Guillermo Pico, M.D. 








a definite case 
' for Garamycin 


“gentamicin sulfate 


Each ce. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


hthalmic 


Solution/Ointment 








GARAMYCIN 
OPHTHALMIC appears 
to be ‘*...an antibiotic of 


choice for the initial _ 
treatment of external Clinical Considerations 
: Á 99 3 = re tars . ) 

ocular infections.” * Description: GARAMYCIN is an antibiotic of the aminoglycoside group 

active against a wide variety of pathogenic gram-negative and 
A NIV gram-positive bacteria. 

GARAMY CIN OPHTHALMIC GARAMYCIN Ophthalmic Solution is a sterile aqueous solution buffered 

is a single-entity antibiotic with to approximately pH 7 for use in the eye. Each cc. contains gentamiein 

a low sensitivity profile that can sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, monosodium 

cover most primary and /or mixed phosphate, sodium chloride, and benzalkonium chloride as a preservative. 


licati atina GARAMYCIN Ophthalmic Ointment contains, in each gram of ointment, 
comp Ica ang inrections. gentamicin sulfate (equivalent to 3.0 mg. gentamicin), and methylparaben 
Against common pathogens, and propylparaben as preservatives in a bland base of clear petrolatum. 
GARAMYCIN’s wide range of : , es 
E bi p ov aren i a — Actions: The gram-positive bacteria include coagulase-positive and 
antibacterial action 1S equal to tne coagulase-negative staphylococci, including certain strains that are resistant 


spectrum commonly prescribed to penicillin; Group A beta-hemolytic and nonhemolytic streptococci; and 
in the combinations of neomycin, Diplococcus pneumoniae. The gram-negative bacteria include certain strains 
polymyxin and bacitracin or of Pseudomonas aeruginosa, indole-positive and indole- negativ e Proteus . 


species, Escherichia coli, Klebsiella pneumoniae (Friedlander’s bacillus), 


gramicidin in the treatment of Hae mophilus influenzae and Haemophilus aegyptius (Koch- Weeks bacillus), 


external eye infections due to Aerobacter aerogenes, Moraxella lacunata (diplobacillus of Morax-Axenfeld ) 
susceptible organisms. and Neisseria species, including Neisseria gonorrhoeae. 
GARAMYCIN works against Although significant resistance in organisms isolated from patients treated 


ram-vositive and gram-negative With gentamicin has not occurred at the present time, this may occur in the 
Bre p eee ee ets &< future as resistance has been produced with difficulty in vitro by 
bacteria. With the problem repeated exposures. 

pathogens, it is highly effective 


“thes ad Indications: GARAMYCIN Ophthalmic Solution and Ointment are indicated 
against coagulase-positive and 


in the topical treatment of infections of the external eye and its adnexa 


coagulase-negative staphylococci, caused by susceptible bacteria. Such infections embrace conjunctivitis, 

including certain strains that are keratitis and keratoconjunctivitis, corneal ulcers, blepharitis and 

resistant to penicillin, and certain blepharoconjunctivitis, acute meibomianitis and dacryocystitis. 

strains of Pseudomonas Contraindications: GARAMYCIN Ophthalmic Solution and Ointment 

aeruginosa, It is generally are contraindicated in patients with known hypersensitivity to any of the- 

effective against indole-positive components of these preparations. 

and indole-negative Proteus Precautions: Prolonged use of topical antibiotics may give rise to overgrowth ° 
wt species. of nonsusceptible organisms such as fungi. Should this occur or if irritation , 8. 


GARAMYCIN OPHTHALMIC or hypersensitivity to any component of the drug develops, discontinue use 
i ; $ , S of the preparation and institute appropriate therapy. 
is sterile, isotonic and buffered to 
the pH of tears. The Solution is Dosage PE one OE paee YCIN e ee 

oii sau One or two drops every four hours. In severe infections, dosage may be 

non-blua ring and well suited to increased to as much as two drops once hourly. GARAMYCIN Ophthalmic 
daytime use; the gentle emollient Ointment: Apply a small amount to the affected eye two to three times daily. 
ion of the Ointment is 


‘-ecommended for bedtime. 






How Supplied: GARAMYCIN Ophthalmic Solution, 5 kc. paaie dropper 
bottle, sterile, box of 1. GARAMYCIN Ophthalmic Ointment, % ounce tube, 4 

*Gordon, D.M.: Amer. J. Ophthal. box of 1. ° 
69:300 (Feb.) 1970. Note: Store away from heat. Y 








Compatible 


Physiologically balanced—contains all the 
principal ionic species in ocular fluid. 
Isotonic—avoids the extremes of hypo- or 
hypertonicity. Contains no boric acid — 
compatible with most ophthalmic vehicles 
and contact lens wetting solutions. 


- Ready to use 
stérile - stable - convenient 


Versatile 


instant irrigation—any time it’s needed— 
anywhere it’s needed (hospital, office, 
industrial clinic, treatment center, home) 








First Aid 
whenever extraocular 
irrigation is needed 







OE IRRIGATH LT 


4 FLUID OUNCES 
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balanced salt irrigating solution 
specifically designed for ophthalmologists 


AVAILABLE: 1 fluid ounce and 4 fluid ounce sterile plastic 
dispenser bottles. 

INGREDIENTS: sodium chloride, potassium chloride, calcium 
chloride, magnesium chloride, sodium citrate, sodium ace- 
tate, purified water. 

PRESERVATIVE: Benzalkonium chloride 0.01%. 
DIRECTIONS: Flush eye(s) as needed, controlling flow rate 
by pressure on bottle. 

WARNING: Keep container tightly closed. Do not touch dis- 
pensing tip to any surface since this may contaminate 
solution. Not for injection or intraocular surgery. 


BSS (Balanced Salt Solution, Alcon®) for all intraocular 
Surgical use. 


(Alcor) Alcon Laboratories, Inc. 
Fort Worth, Texas 76101 
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Lederle has: 
5 ways to 
help you 
manage 
glaucoma 
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Lederle has: 


DIAMOX... -. 


ACETAZOLAMIDE 
apna oe te oe 





Lederle has: Ca 


DIAMOX SEQUE 


AC ETAZOLAM | D = Sustained Release chee pa 500 mg 





_ 
up to 24 hours of therapeutic effect on a singie dose to 

i - 7 g 
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“Chronic simple (open-angle) glaucoma and secondary glaucoma. Xs 
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D AMOX ©PARENTERAL. 


AGE TACOLAMIDE SOIM 






to adjust pH to approximately 9.2 


for p atients req ar tension 
Lederle has: 


NEPTAZANE - 
METHAZOLAMIDE Tablets —50 mg 


another carbonic anhydrase inhibitor that reduces ocular 
tension by blocking aqueous humor inflow... ordinarily 
suitable for patients refractory to other drugs in 

© long-term therapy = 





Please see back page for Prescribing Information. 


Lederle has: 


Perhaps the most important 
amily of drugs in glaucoma 


DIAMOX SEQUELS, 500 mg; Bottles of 100 & 30 


DIAMOX Tablets, NEPTAZANE 
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DIAMOX ACETAZOLAMIDE 


Indications: For adjunctive treatment of: chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
cloŝure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are 
depressed, in marked kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term use in 
chronic noncongestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated 
in mice at more than ten times the equivalent therapeutic doses have 
not been evidenced in humans, do not use DIAMOX in pregnancy, 
especially during the first trimester, unless expected benefits outweigh 
these potential adverse effects. 


NEPTAZANE® Tablets Methazolamide, 50 mg. 


Indications: For adjunctive treatment of chronic simple (open angle) 
glaucpma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: Severe (absolute) or hemorrhagic glaucoma: of 
doubtful use in peripheral anterior synechiae; chronic noncongestive 
angle closure glaucoma; adrenocortical, hepatic, or renal insufficiency; 


epectsolyte imbalance states, e.g., hyperchloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Although teratogenic effects demonstrated in rats at high 
doses have not been evidenced in humans, Methazolamide should not 
be used in women of child-bearing potential or in pregnancy, especially 
in the first trimester, unless the expected benefits outweigh potential 


Lederle 
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250 mg; 
Bottle of 100 


Diamox 


Matajolanmids A 
Tablets 2 
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Tablets, 50 mg; 
Bottle of 100 
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_ DIAMOX Parenteral 





Precautions: Increasing the dose may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse reactions common to all sul- 
fonamide derivatives may occur: fever, rash, crystalluria, renal calculus, 
bone marrow depression, thrombocytopenic purpura, hemolytic anemia, 
leukopenia, pancytopenia, agranulocytosis. Early detection is advised 
and if such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy: (minimal) paresthesias, par- 
ticularly a “tingling” feeling in the extremities: some loss of appetite, 
polyuria, drowsiness, confusion. Long-term therapy: An acidotic state 
may Supervene usually corrected by bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, hematuria, glycosuria, hepatic 
insufficiency, flaccid paralysis, convulsions. 


adverse effects. 


Precautions: Use with caution in patients with cirrhosis or hepatic 
insufficiency to forestall hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema to avoid acidosis. Electro- 
lyte balance should be maintained. Although not reported thus far with 
this drug, reactions common to sulfonamide derivatives, such as fever, 


leukopenia, hemolytic anemia, bone marrow depression or renal calculi, 
may occur. 


Adverse Reactions (relatively mild and disappear on withdrawal or 
dosage adjustment): anorexia, nausea, vomiting; malaise, fatigue or 
drowsiness, headache; vertigo, mental confusion, depression, pares- 
thesias. Urinary citrate excretion and uric acid output is decreased 
during use of this drug, but urinary calculi have not been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, Pearl River, New York 10965 
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and 348 


Put this versatile combination to work for you. 
The 880 Full-Power Chair/Table features a motor 
hydraulic base and ‘“'‘sitting to supine” articulating 
top. The “Know How” involved in it, inthe 
modular 7700 Instrument Stand and the 

348 Pneumatic Stool represents 75 years of 
experience in manufacturing professional 
equipment. Write for illustrated catalog: 

F. & F. Koenigkramer, 96 Caldwell Drive, 
Cincinnati, Ohio 45216. Dept. AO-7 


© 1973 Dentsply International Inc. 
All Rights Reserved 















As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability... as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- 
peutic effect, first drop to last. 


PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 


in Canada. 

*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 

1% (¥%2% Epinephrine Base), PE R S ON & 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY INC. 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RD. 
sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 
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Introducing Cryo:stat: 


z. the new non-electric 
cryo-ophthalmic console from Alcon 


No electrical outlet is needed for the new CRYO-STAT. It operates 
conveniently with N.O or CO, alone, giving you a freedom of movement 
unlike any cryo console you've used before, 

while eliminating electrical hazards and another cord underfoot. 


Instant on/off treeze control 


The CRYO-STAT provides instantaneous freeze and defrost. 
This prevents iris adhesions, eliminates the need for excess 
manipulation, and helps to avoid lacerations and 

vitreous loss. 
Rapid freeze and defrost greatly simplifies such 
procedures as cataract removal and retinal rewuir. 

Ready adjustment to other specific procedures is 

permitted by a broad range of precision-built 

pencils. Ask your Alcon Surgical Represen- 

tative for a demonstration of the new 
CRYO-STAT non-electric system. ` 
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Epitrate 


EPITRATE may be used alone or 
added to miotic therapy to maintain 
intraocular pressure ata more satisfactory 
level of control. 

EPITRATE reduces the rate of 
aqueous formation. It may also improve 
outflow facility in certain cases follow- 
ing prolonged therapy. 

EPITRATE offers a particular benefit 
for the open-angle glaucoma patient 
with early senile lens changes by 
avoiding miosis when used alone, or 
minimizing miosis when used with miotics. 





Epitrate 


BRAND OF 


epinephrine 
bitartrate 


O prescribe alone or in 
combination with miotics 


O stability without refrigeration 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
EPITRATE® (epinephrine bitartrate) 

Formanagementof chronic simple(open-angle) glaucoma 
Description: A sterile, aqueous solution of levorotatory 
epinephrine bitartrate 2% (equivalent to 1.1% base), it is 
Stable, retains its potency throughout use, and requires 

no refrigeration. It has a low surface tension. 

Action: Intraocular pressure is lowered by reducing the 
rate of aqueous formation. Improvement in outflow facility is 
also observed in certain cases following prolonged therapy. 
Indications: Useful in management of chronic simple 
(Open-angle) glaucoma, either alone or in combination with 
miotics. In selected cases, it may also be used With 
carbonic anhydrase inhibitors. À 
Contraindications: Prior to peripheral iridectomy, an 
epinephrine preparation is contraindicated in eyes that are 
capable of angle closure since its relatively weak mydriatic 
action may, nevertheless, precipitate angle block. 
Gonioscopy should be carried out on all patients before 
initiating therapy. 

Warnings: Topical use of epinephrine in any form should 
be interrupted prior to general anesthesia with certain 
anesthetics such as cyclopropane or halothane which sen- 
sitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be 
used with caution in the presence of hypertension, 
diabetes, hyperthyroidism, heart disease, and cerebral arte- 
riosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE (epinephrine bitartrate) therapy, but usually 
diminish as treatment is continued. Conjunctival allergy 
occurs occasionally. Pigmentary deposits in the lids, con- 
junctiva or cornea may occur after prolonged use of epine- 
phrine eyedrops. In rare cases, maculopathy with a central 
scotoma may result from the use of topical epinephrine 

in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occa- 
sionally been reported, such as: palpitation, tachycardia, 
extrasystoles, hypertension, trembling, sweating, and pallor. 
Dosage and Administration: 1 drop, with frequency of 
instillation being individualized, from every two or three. 
days to twice daily. More frequent instillation than one drop 
four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solutiorf 
of epinephrine bitartrate 2% (equivalent to 1.1% base). 
[Also contains chlorobutanol (chloral derivative) 0.5%, 
adrenalone, sodium bisulfite, sodium chloride, polyoxy- 
propylene-polyoxyethylene-diol, and disodium edetate. ] 
Package containing 7.5 cc. bottle with separate dropper- 


screw cap attachment. 
@ 
The Ophthalmos Division 7303 
AYERST LABORATORIES 
New York, N.Y. 10017 
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There 
is stili 
nothing 
likeit. 


TNO A The superb Donaldson* Stereo-Camera 
- is still the standard of quality that all 
others try to match. None has yet. 































And quality means more than precision 
construction. The Donaldson is simple 
to use — you concentrate on the subject, 
not on complicated controls. It is versatile 
— you can use it for close-up photog- 
raphy as you would an ordinary 35mm 
camera. It is acomplete system — 
with an available drum 
viewer, strip viewer, and 
single slide viewer. 


$ 


As for processing, we simplify that too — 
both developing and mounting if you wish. And 
last but not least, the Donaldson Stereo-System is 
now available without delay. Write today for a full 
description and ordering information. Mentor 
Division, Codman & Shurtleff, Inc., 
Randolph, Massachusetts 02368. 


"David D. Donaldson, M.D., Associate Professor of Ophthamology, 
Harvard Medical School, Howe Laboratory of Ophthamology and 
Massachusetts Eye and Ear Infirmary. 


Codman Nentor 


©1971 Codman & Shurtleff, Inc. U.S. Patent No. 2803179 
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It takes two 


(for 24-hour sulfa/steroid therapy) 





The Day Shift: During the day, The Night Shift: Sterile Cetapred 
Isopto Cetapred combines the Ointment provides prolonged action while 
broad antibacterial action of sulfacetamide 10% your patient is sleeping. Ointment is 


with the anti-inflammatory activity of particularly useful when you want more 
prednisolone 0.25% prolonged action than drops: 


Sterile 


ISOPTO CETAPRED CETAPRED OINTMENT 


sodium sulfacetamide 10%, prednisolone acetate* 0.25% sodium sulfacetamide 10%, prednisolone acetate* 0.25% 
vehicle: hydroxypropyl methylcellulose 0.5% 


Prescribe Isopto Cetapred for daytime use and Cetapred Ointment for nighttime use and your patient will receive ‘round 
the clock benefit from sulfa/steroid therapy. 


CETAPRED® Ophthalmic Preparations: Description: Suspension: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednisolone 
Acetate* 0.25%; Preservatives: Sodium Thiosulfate 0.1%, Benzalkonium Chloride 0.025%, Methylparaben 0.05%, Propylparaben 0.1%. Vehicle: 
Hydroxypropy! Methylcellulose 0.5%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate, Polysorbate 80, Disodium Edetate. Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), Purified Water. Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%, Pred- 


nisolone Acetate* 0.25%; Preservatives: Methylparaben 0.05%. Propylparaben 0.01%; Inactive: White petrolatum, Anhydrous Liquid Lanolin, 
Mineral Oil. 


Indications; Based on a review of this drug by the National Academy of Sciences— National Research Council and/or other information, 
FDA has classified the indications as follows: * 


Possibly Effective”: In the management of inflammatory and allergic conditions of the eye 
such as allergic nonpurulent chronic or acute blepharitis and conjunctivitis. 





Precautions— Warnings— Adverse Reactions: Extended use may cause increased intraocular pressure, which should be checked frequently. j i 
Perforation may occur in diseases causing thinning of the cornea. If sensitivities or reactions occur institute other therapy. Contraindications: In 
tubercular, fungal and most viral lesions of the eye; vaccinia, varicella, acute purulent conjunctivitis, acute purulent blepharitis. Supplied: In Scc 

and 1S5cc Drop-Tainer* dispensers; sterile ointment in 1/8 oz. tubes. *Licensed under patent 3,134,718 


1. Duke-Elder, S.: Diseases of the Outer Eye, Part 1, System of Ophthalmology, Vol. VIII, The C. V. Mosby Co., (St. Louis), 1965, p. 68. 


Dedicated to advances in ophthalmic therapy 





AUTOSW!ITRH by Diversatronics, Inc. 


It's available now. Always on call to make your 
work easier and faster to reduce the fatigue of 
daily routine. Autoswitch is the answer to more 
efficient examination procedures. 


Every minute of every working day, Autoswitch 
pays for itself again and again by saving your 
most precious asset: Time. 


Lifting an instrument automatically programs your 
lighting for a given procedure. Examples: Lift the 
ophthalmoscope—the room lights go off and the 
high point fixation light comes on. The ophthalmo- 
scope is fully ready for use. Lift the retinoscope— 
the room lights dim to a preset level; the eye-level 
muscle light and the retinoscope are activated. 





Install your Autoswitch panel any- 
where you find it most convenient. 
Installation is very simple. 


Touch a button under the slit lamp—it is ready for 
use as the room lights instantaneously dim. Lift the 
indirect ophthalmoscope and the room lights go off. 


In short, Autoswitch is pre-programmed to serve 
your every need. Provision for the holding and 
functioning of five hand instruments of your choice, 
in addition to the slit lamp, and indirect ophthalmo- 
scope make your Autoswitch servant an important 
part of your working day. 


You can install Autoswitch wherever you like. No 
additional space is required. 


Truly, this silent servant warrants your investiga- 
tion. Call or write today. We will be happy to send 
you details and arrange for a demonstration. 


SILENT ASSISTANT 
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diversatronics ... 





U.S. Pat. No. 3724931 
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456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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ROBERT MORRISON STANLEY GORDON JERRY HORNSTEIN PETE LANGENFELD GENE LUMPKIN 
Morrison Gordon Security Tex-O-Con Chandler 
Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories Inc. 





a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise tremendous changes in the contact lens field. New 
; types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 


If you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


THE UNION CORPORATION uco 


NYSE Symbol 


CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTACT LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Calif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paul Street P.O. Box 4346 
Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
g MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
m E P.O. Box 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 
Phone 717-236-5057 Phone 918-749-1421 
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Total immersion might be one way to 
wet scratchy, dry eyes. But it wouldn’t 
work nearly as well as Isopto Tears. 

Experimental work with humans has 
shown that hydroxypropyl methylcellu- 
lose 0.5% (soothing Isopto Tears) stays in 
the eye longer than aqueous solutions or 
1.4% polyvinyl alcohol (PVA).* 


ISOPTO TEARS 


hydroxypropyl methylcellulose, 0.5% 


_..and ULTRA TEARS™(hydroxypropyl methylcellulose 1%)-a 
higher viscosity artificial tear for maximal lubricating action in 
more serious tear deficiencies. 


ISOPTO TEARS/ULTRA TEARS — Active: Hydroxypropy! meth- 
ylcellulose 0.5%, 1%. Preservative: Benzalkonium Chloride 
0.01%. Warning: If irritation persists or increases, discontinue 

use. Dosage: Topically 1 or 2 drops in the eye(s) 3 times 
daily, or as needed. Available: 15 cc Drop-Tainer® dispenser. 


*Linn, M. L., and Jones, L. T.: Rate of Lacrimal Excretion of Ophthalmic Vehicles. Amer. 
J. Ophthal., 65:76, 1968. 


Acon dedicated to advances in ophthalmic therapy 
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LIGHT 
COAGULATOR 
MF1000 


RELIABLE - FLEXIBLE - MOBILE 


m The Light Coagulator MF1000, introduced in 1968, was 
designed for both office and operating room treatment of 
retinal detachment, retinal and choroidal tumors, abnormal 
retinal blood vessels and aphakic pupils too small for 
adequate fundus examination. 


a The fundus can be viewed with either a direct 
ophthalmoscope or a monocular indirect ophthalmoscope. 


m An unassisted surgeon can ‘move or operate the Light 
Coagulator; the light source and optical system, sus- 
pended from a balanced and fully articulated arm, provide 
fingertip manipulation of either ophthalmoscope to any 
position. 

= The heat energy emitted by the xenon arc lamp is 
easily varied and can reach high levels which are 
extremely valuable when treating retinal or choroidal 
tumors, when small burns are desirable, or when 
photocoagulating through hazy media. 

= The size and intensity of the light beam, as well as 
the exposure time, may be predetermined exactly with 
electronic and optical controls. The surgeon retains 
clear visual and manual command of the burn as it 
develops in the eye. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 è TEL. 617/523-5031 


Please send descriptive literature and prices on: B 
O Light Coagulator MF1000 O SP Ophthalmoscope O08700 
O Argon Laser Coagulator MF2000 Q Implants for Retinal Detachment Surgery 


Name Title 








Hospital or Clinic 
Address 
City a a rar 
rd o A T), ee es 

















DARANIDE 

to help 
suppress the 
secretion of 
aqueous humor. 


Topical miotics 
to remove 
aqueous humor. 







add DARANIDE corriamo uso 
for increased contro! 
isnt of chronic simple 

quite enough (open-angle) glaucoma 


when the 
miotic 





e potent oral carbonic anhydrase inhibitor metabolic effects of hypokalemia especially with reference to myocardial 
ə onset of action usually within an hour; maximal effect is activity. Hypokalemia may be treated by use of potassium chloride or giv- 
b ed in two to four hours , ing foods with a high potassium content. Use with caution in severe 
onserved In respiratory acidosis. Consider possible occurrence of agranulocytosis, 


e lowered intraocular pressure is often maintained for six to thrombocytopenia, or renal calculi. High doses cause some decrease in 
twelve hours renal blood flow and glomerular filtration rate. 

Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
sodium or potassium are depressed. Should not be used in patients with vomiting), constipation, urinary frequency, mild skin eruptions, pruritus, 
severe pulmonary obstruction who are unable to increase their alveolar headache, weakness, nervousness, globus hystericus, sedation, lassitude, 
ventilation since their acidosis may be increased. depression, confusion, disorientation, dizziness, ataxia, tremor, tinnitus, 
Warning: Use in pregnancy: Should not be used in women of childbearing and paresthesias of hands, feet, and tongue. If they occur, reduce dosage 

_+ age or in pregnancy, especially during the first trimester, unless the bene- or discontinue drug temporarily. . 
fits to be expected outweigh potential adverse effects. How Supplied: Tablets containing 50 mg dichlorphenamide each, in, . «, 
Precautions: Potassium excretion is increased and hypokalemia may develop bottles of 100. 
with brisk diuresis, when severe cirrhosis is present, or during concomitant For more detailed information, consult your MSD representative or see full 
use of steroids or ACTH. Interference with adequate oral electrolyte intake prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
will also contribute to hypokalemia. Digitalis therapy may exaggerate West Point, Pa. 19486 





7 an added plus in the treatment of chronic simple (open-angle) glaucoma DARANIDE Man 
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From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: That’s why new 
Visalens™ Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact time of the wetting 
agent with the lens. 

A companion product is Visalens 
Soaking /Cleaning Solution, an antiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses (after 
removal) of ocular secretions. 

If your patients ask you about Visalens, 
we hope you will recommend it, 
as well as Visine® eye drops, 
where appropriate. 
| by Visine. 


— = 3 


| oe _ Professional sample kit 
Visalens | on request. 


Visine eee Pfizer will be happy to send you a kit 

meee contact lenses | of both Visalens Wetting Solution and 

Visalens Silekes Contacts Visalens Soaking/Cleaning Solution. 

“WETTING SOLUTION Baier On Your Eyes Send your name and address ( with zip 

— Mkerorace SEPTIC- LUBRICATING code, please) to: Visalens, 185 Price 
wien dane ~- Parkway, Farmingdale, N.Y. 11735. 


oh thon. 


By the makers DAYDI ©1973, Pfizer Inc. 
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LASER-CON is our proce- 

dure for precise placement 
of constant-diameter multi- 
ple fenestrations around the 
optical zone of the contact lens. 
Fluid flow is increased immedi- 

ately leading to reduced edema. 
For information call toll free (800) 
854-1790. In California, (800) 542-6000. 


HY-GLOSS edges, our ex- 
clusive new development, 
are now being applied to ail 
lenses fabricated by Continu- 
ous Curve Contact Lenses, Inc. 
This new Hy-Gloss edge treat- 
ment insures a smooth, continu- 
ously curved, rounded lens edge, 
polished to specular reflection. 


Not all our lenses are Laser-Con 
but all have Hy-Gloss Edges. 


<\nUOUS 











CONTINUOUS CURVE CONTACT LENSES, INC. 
8006 Engineer Road, San Diego, Ca. 92111 


1 For minor eye irritations ... and notso minor ones 





There are many decongestants that will provide relief from the minor irritant. 
But for relief from those “not so minor” irritations, ALBALON® Liquifilm® 
ophthalmic solution provides both immediate and long lasting decongestant 
activity...up to 190 minutes of the most potent decongestant 
activity.* And the Liquifilm vehicle soothes and comforts the “dry eye” that 
may accompany repeated irritation. ALBALON keeps working...longer. 


ALBALON*® Liquifilm® (naphazoline HCI 0.1%) ophthalmic solution. Description: Naphazoline is a vasoconstrictor drug which is characterized by a relatively 
long duration of action. This drug belongs to the imidazoline class of sympathomimetics. Contains: naphazoline HCI 0.1%, liquifilm® (polyvinyl alcohol) 1.4% with: 
benzalkonium chloride, disodium edetate, citric acid, sodium citrate, sodium chloride, sodium hydroxide and purified water. Actions: Constricts the vascular sys- 
tem of the conjunctiva. It is presumed this effect is due to direct action of the drug upon the alpha (excitatory) receptors of the vascular smooth muscle. Indications: 
For use as a topical ocular vasoconstrictor. Contraindications: Hypersensitivity to the components of this preparation. Precautions: This preparation should be 
used only with caution in the presence of hypertension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism. Adverse Reactions: Pupillary dilata- 
tion, increase in intra-ocular pressure, systemic effects due to absorption (i.e. hypertension, cardiac irregularities, hyperglycemia). Warnings: Should not be used 
in patients with narrow angle glaucoma. If irritation persists, or increases, discontinue use. Dosage and Administration: One to two drops instilled in each eye 
every three to four hours or less frequently, as required to relieve symptoms. How Supplied: Albalon® is available in 15cc plastic 

dropper bottles on prescription only. Liquifilm® — trademark for plastic polymer vehicle. “Reference Allergan Report Series No. 35 Al IERGIN 


Irvine, California 
Montreal, Canada 


(naphazoline HCl) 0.1% 


Clinical Sciences 


Roentgen Diagnosis vs Visual Field 


This paper is an attempt to establish a 
relationship between visual field defects, 
ie, unilateral (orbit), bitemporal (chiasm), 
homonymous hemianopic (retrochiasmatic 
visual pathway), and the results of roent- 
genologic examination consisting of plain 
methods on the one hand and of the con- 
trast medium techniques on the other. The 
conclusion is that roentgenologic diagno- 
sis has become an indispensable tool not 
only for localizing a lesion of the visual 
pathway but also for determining its nature 
and extension. 


he optic pathways that determine 

and influence the visual fields, 
with the exception of the retina and 
the optic discs, cannot be directly 
seen. The ordinary standard x-ray 
film does not show the visual path- 
ways. Until recent times, the judg- 
ment of disturbances of the conduc- 
tion in the visual pathways was based 
only upon changes in visual acuity 
(including light sense and pattern 
vision) and visual fields (including 
color sense), as well as the accompa- 
nying neurological symptoms and a 
few well marked points in the plain 
roentgenogram, such as the optic 
canal, the sella turcica, and the occip- 
ital squama. By the introduction of 
different contrast medium tech- 
niques, by the perfection of pneumo- 
encephalography,!' ventriculography,’ 
tomography, and last but not least, 
by the introduction of the method of 
subtraction (Ziedses des Plantes),” 
modern radiology has become able 
to directly or indirectly mark im- 


Submitted for publication June 20, 1972. 

From the University Eye Clinic and Neuro- 
surgical Clinic, University of Zurich, Zurich, 
Switzerland. 

Read before the Section on Ophthalmology at 
the 121st annual convention of the American 
Medical Association, San Francisco, June 20, 
1972. 

Reprint requests to Stadelhoferstrasse 42, CH- 
8001, Zurich, Switzerland (Dr. Huber). 
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portant parts of the visual pathways. 
These include the posterior pole of 
the eye in the orbital arteriogram,*® 
the optic nerve by orbitography,® the 
optic chiasm in the pneumocisterno- 
encephalogram,’ the optic tract and 
the optic radiation in the air pictures 
of the ventricles,’ as well as in the 
carotid or vertebral angiograms.” 
Just to demonstrate how far neuro- 
radiologic methods of examination 
can go, we would like to mention 
that it is possible to visualize, by 
means of orbital or cerebral angiogra- 
phy (especially in connection with the 
subtraction method), vessels down to 
a caliber of 0.4 to 0.5 mm! 

There is no doubt that, apart from 
visual acuity estimation, the visual 
field, in the course of the clinical eval- 
uation of a conduction disorder of the 
visual pathways, is and remains the 
first and the most important step. 
According to these primary findings, 
the next step is the examination of 
the skull by means of ordinary survey 
roentgenograms in the anteroposte- 
rior (sagittal) and lateral projection. 
These two cardinal views may, if nec- 
essary, be complemented by so-called 
special projections, such as oblique 
projections of the orbit for special 
study of the optic canal and the supe- 
rior orbital fissure; lateral or antero- 
posterior (sagittal) pictures of the sel- 
la turcica; occipital projections for 
evaluation of the occipital squama; 
axial views of the base of the skull; 
sagittal or semi-sagittal views of the 
temporal bone (Stenvers). Stereopho- 
tography and especially tomography 
have further to be mentioned as addi- 
tional important and valuable radi- 
ographic methods. Tomography has 
made such progress in recent years 
with regard to quality and precision 
of the image that, at present, bone 
layers of | mm can be explored. 

Up to this point, the radiographic 


Alfred Huber, MD, Zurich, Switzerland 


studies of the skull can be performed 
on the patient without hospitaliza- 
tion. The next important step in neu- 
roradiology will be possible only in 
the hospital and with the collabora- 
tion of experienced specialists, such 
as the radiologist (the neuroradiolo- 
gist), the neurologist, the neurosur- 
geon, and often the anesthesist.. 
Among these additional radiologic 
approaches are orbital contrast me- 
dium techniques, orbital arteriog- 
raphy and phlebography, cerebral 


angiography, pneumocisternoenceph-: . 


alography, and eventually diagnostic 
procedures with radioactive isotopes 
(scintigraphy, y-encephalography). 
In every case of visual field defects 
due to extraocular causes, first the 
ophthalmologist should decide what 
sort of x-ray technique has to be ap- 
plied. It goes without saying that one 
should begin with conventional 
roentgenograms of the skull and then 
proceed to stereoscopy and tomogra- 
phy according to their results. The 
indication for any contrast medium 
technique (orbitography, angiogra- 
phy, pneumoencephalography, etc) 
should be determined in consultation 
with the neurologist or the neurosur- 
geon. The radiographic study should 
be performed by a qualified neurora- 
diologist in a specialized hospital 
department where any complications 
could be managed in due time and in 
an expert manner. There may be hes- 
itation on the part of the patient and 
the ophthalmologist with regard to 
detailed neuroradiologic examination 
especially with contrast media. But, 
on the other hand, the ophthalmolo- 
gist who bears the medical responsi- 
bility for the further management of 
a case must not set aside any diagno8- 
tic possibility for the clarificatron* of 
the disease. These techniques involve 
no greater risks or complications 
than those accepted in any similar 
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investigation. Still too many patients 
reach diagnosis with severe and often 
irreparable visual damage, partly 
due to the insidious course of the dis- 
ease but also due to incomplete study, 
mistaken interpretation of the find- 
ings, and, more importantly, due to 


- lack of cooperation between special- 


ists in different fields. 

From the clinical point of view, the 
relationship of visual fields to roent- 
genographic diagnosis can be divided 
into three groups: 

1. Unilateral disturbances of the 
visual field, diagnosis of orbital and 
prechiasmal affections. 

2. Bitemporal visual defects, diag- 
nosis of sellar and suprasellar affec- 
tions. 

3. Homonymous-hemianopic visual 
field defects, diagnosis of affections of 
the optic tract and of optic radiation. 


Orbital Affections 


Any unilateral visual field defect 
(nerve fiber bundle defect and ceco- 
central, central, or arcuate scotoma) 
indicates when local affections of the 
retina, choroid, or the disc have been 
excluded, such as a unilateral affec- 
tion of the optic nerve, especially in 
its orbital section. Lesions of the in- 
tracranial optic nerve may at first 
manifest themselves in a similar 
manner. (When the anterior angle of 
the chiasm is involved, a unilateral 
hemianopic defect with a midline 
separation between the normal area 
and the blind area is characteristic.) 
However, because of the vicinity of 
the optic chiasm, the lesions lead to 
visual defects (supratemporal or in- 
fratemporal quadrant defects) in the 


other eye sooner or later. A retrobulb- 


ar conduction disturbance of ‘the op- 
tic nerve can be only interpreted as 
inflammatory retrobulbar neuritis, 
demyelinizing process, or as toxic or 
ischemic optic neuropathy if, by 
means of an appropiate thorough x- 
ray diagnosis, trauma, vascular orbit- 
al malformations, and, above all, 
tumor compression can be excluded. 
Head Injuries.— Blunt head inju- 
rfes, especially of the frontal, the 
nasal, and the macular region, may 
cause visual field defects of a concen- 
tric, sector-shaped, scotomatous, or 
hemianopic (altitudinal) nature. 
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They sometimes also cause amaurosis 
of the transient or irreversible type. 
The inferior temporal quadrants 
seem to be predominantly affected, 
whereas the nasal-visual fields are 
rarely involved. Occasionally (the 
statistics in literature -vary from 0 to 
100%), a fracture or narrowing of the 
optic canal! can be demonstrated on 
oblique projections of the orbit ac- 
cording to Rhese-Goalwin® or Hart- 
mann.® Also splinter formation origi- 
nating from the wall of the canal may 
occur. The medial wall of the optic 
foramen is usually spared. Secondary 
callus formation may cause irregular 
contours of the optic canal but gener- 
ally is not considered responsible for 
a conduction disturbance of the optic 
nerve. However, positive roentgeno- 
graphic findings at the optic canal are 
not necessarily proof of a lesion of the 
optic nerve. Conversely, a normal x- 
ray film does not exclude an injury to 
the optic nerve. Mechanisms other 
than direct trauma, such as hemor- 
rhage, contusion necrosis, and sec- 
ondary circulatory lesions, may be 
responsible for the loss of function. 

Vascular Malformations. — Mal- 
formations of the orbit may cause 
visual field defects by interference 
with the optic nerve. Here, orbital 
arteriography and phlebography are 
mandatory. The elective injection of 
tri-iodized contrast media in high 
concentration (diatrizoate sodium 
[Urografin 60%]) into the internal 
carotid artery or the angular vein, 
rapid serial angiography, the use of 
the subtraction method, and the ap- 
plication of closed-circuit television 
(subtraction readout technique) have 
greatly contributed to improve vis- 
ualization of the orbital vessels.?>-1° 
For short information, the normal 
radiographic anatomy of the 
ophthalmic.artery and the ophthal- 
mic veins may be demonstrated on 
some typical roentgenograms (Fig | 
and 4). 

Aneurysms. —Saccular aneurysms 
of the ophthalmic artery or its 
branches may manifest themselves 
by progressive monocular visual loss 
and visual field changes (central sco- 
tomas), suggesting retrobulbar neuri- 
tis. They are very rare but can be di- 
agnosed easily by arteriography, 


whereas in the past they were found 
only during surgery or at autopsy. Of 
more clinical importance are the con- 
genital arteriovenous malformations 
of the orbital vessels, which combine 
themselves sometimes with arterio- 
venous aneurysms of the retina, the 
maxilla, the mandible, or the intra- 
cranial cavity in Wyburn-Mascon 
disease. Clinically, they are charac- 
terized by unilateral, nonpulsating 
exophthalmos with normal ocular 
motility and eventually depressed 
and constricted visual fields (Fig 1). 
These congenital angiomatous mal- 
formations must be carefully differ- 
entiated from the carotid-cavernous 
fistulas, where the arterial blood 
flowing into the cavernous sinus es- 
capes by way of the orbital veins, 
which are dilated and produce, apart 
from unilateral sometimes pulsating 
exophthalmos, venous congestion in - 
the lids, the conjunctiva, the sclera, 
and even the retina. Visual field de- 
fects and impaired vision are late 
symptoms in these cases. They are 
usually due to impairment of retinal 
circulation or secondary glaucoma. 
On the plain x-ray film, the supraor- 
bital fissure or even the whole orbit 
may appear enlarged. Ophthalmic 
angiography here confirms an easy 
clinical diagnosis. 

Intermittent exophthalmos evoked 
by bending the head forward, cough- 
ing, or blowing the nose and accompa- 
nied by transient pain, disorders of 
motility, and decrease of visual func- 
tion is generally caused by orbital 
varices. Roentgenograms of the orbit 
and even orbital arteriograms do not 
show abnormalities. Only orbital 
phlebography is able to demonstrate 
the varicose dilatations that mainly 
affect the superior ophthalmic vein 
and vary in size from small nodules or 
cherry-like formations to huge en- 
largements of the vessels. Here, per- 
manent decrease of visual acuity and 
visual field defects are mainly in 
connection with an occasional occur- 
rence of thrombosis of the central ret- 
inal vein. 

Tumors.—ZIntraorbital Tumors.— 
These manifest themselves by uni- 
lateral exophthalmos, disturbances 
of ocular motility, unilateral disc 
edema or optic atrophy, loss of vision, 
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Fig 1.—Left, Normal lateral carotid angiogram (subtraction method) 
with contrast filling of ophthalmic artery and its branches. Center, Arteri- 
ovenous malformation within orbit (arrow) and brain (Wyburn-Mason dis- 


ease). Right, Retrobulbar dermoid cyst (arrow 1) with indentation of the 
choroidal plexus of the eye (arrow 2), visible in the lateral orbital arterio- 
gram. 


Fig 2 (at left).—Top, Intracanalicular meningioma of left optic nerve. 
Irregular enlargement and densifying of walls of left optic canal; tumor 
calcification within area of optic foramen, (right). Normal configuration of 
right optic canal (left). Bottom, Corresponding visual field of left eye 
shows nasal hemianopia of irregular type with sparing of macula. 


Fig 3 (at bottom). — Left, Orbitography with tri-iodinized contrast medi- 
um of an osteochondroma of left orbit. Lateral view (arrows indicate 
anterior delimitation of tumor) (top). Anteroposterior view (bottom). 
Filling defect concerns lateral orbital region. Right, Corresponding visual 
field of left eye manifests a temporal, sector-shaped depression affecting 

















and alterations of the visual field. 
The commonest visual field defect, 
produced by compression of the optic 
nerve in its posterior orbital portion, 
is a central scotoma, often with cer- 
tain hemianopic features indicating 
the site of tumor pressure. Peripheral 
depression of the field is a rather late 
development. It consists of indenta- 
tions affecting first only the periph- 
` eral, later also the central isopters 
and can enlarge itself to quadrant- 
shaped or hemianopic defects (Fig 2), 
the topography of which may very 
often give information about the site 
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of the intraorbital neoplasm (Fig 3). 
The simultaneous occurrence of pe- 
ripheral visual field defects and cen- 
tral scotomas speaks in favor of a 
process originating in the optic nerve 
itself. Plain x-ray films of the orbit 
reveal in only about two thirds of the 
cases visible alterations of the struc- 
ture of the orbit containing the tumor; 
alterations giving only limited infor- 
mation about localization or nature 
of the tumor in question; enlargment 
of the whole orbit (neurofibromas); 
increased density of the soft tissue 
of the orbit; erosion, decalcification 





peripheral and central isopters. 





or thickening of the orbital walls, 
the optic foramina, or the superior 
orbital fissures. For proper manage- 
ment of orbital tumors plain x-ray 
film diagnosis must be completed 
with the use of tomography (also 
polytomography), orbital arterio- 
graphy (Fig 1), and phlebography 
(Fig 4),*°!° and eventually orbitog- 
raphy (Fig 3). These additional, 
methods, apart from ultrasonography, 
can furnish most important data 
about size, site, extension, relation- 
ship to the optic nerve, and sometimes 
also about the nature of the intra- 
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orbital tumor. We admit, however, 
that even these modern roentgeno- 
graphic techniques may fail to give 
useful information in cases with mild 
exophthalmos and no evident bony 
alterations on the plain x-ray film. 
The only way to establish a diagnosis 
is surgical exploration of the orbit. 
In general, it is still better to have a 
good neuroradiologist before calling 
the neurosurgeon! 

Let us, from the many types of in- 
traorbital tumors, mention some 
characteristic examples. 

Neurinoma.—This is a typical pri- 
mary intraorbital tumor, a benign 
neoplasm producing proptosis, papil- 
ledema, loss of visual acuity, and vi- 
sual field defects. Plain x-ray films of 
the orbit and the optic canal turn out 
to be negative. In the orbital arterio- 
gram, these tumors are seen as un- 
stained or only very slightly and dif- 
fusely stained space-occupying le- 
sions surrounded by thin peripheral 
capsular vessels. Their extension 
may be recognized by the displace- 
ment (mostly downward) of the 


ophthalmic artery. By orbitography, 
the tumor surface can be directly 
demarcated.’ Sometimes even inden- 
tations on the muscular cone or dis- 
placement and deformation of the 
optic nerve (shifted from its normal 
site into the inferior median quad- 
rant of the muscular cone) may be 
seen. 

Hemangioma.—One of the most 
common primary tumors within the 


Fig 4.— Bilateral phlebogram of orbits in fron- 
tal projection. Normal configuration of superior 
ophthalmic vein parallelogram on right. Dis- 
placement and deformation of superior 


ophthalmic vein on left (arrows) by orbital lym- 
phangioma. 





® 
orbit is the hemangioma, which ap- 
pears at any age from early infancy to 
adulthood. Proptosis may change in 
amount on the basis of recurrent 
bleedings from the tumor into the 
orbit. Sometimes ocular pulsations 
occur. Hemangiomas produce often 
marked loss of vision and distinct 
visual field defects, and this in con- 
trast to much more solid tumors. 
There are two forms to be differen- 
tiated: the cavernous type and the 
capillary type. Findings on plain x- 
ray film are confined to enlargment of 
the orbit, to an increase in the soft 
tissue density, and rarely to the pres- 
ence of phleboliths. The cavernous 
type usually is not visualized directly 
by angiography but indirectly by dis- 
placement or stretching of the 
ophthalmic artery and its branches.’ 
The capillary type, however, is dem- 
onstrated beautifully as a very fine 
vascular network in which the ves- 
sels are sometimes so minute that 
they appear only as a diffusely dense 
blush, often best seen in the subtrac- 
tion roentgenogram. The tumor itself 


Fig 5.—Top, Glioma of right optic nerve. Distinct enlargement of right 
optic foramen (arrows) (left) compared to normal size of optic canal 
(arrows) of contralateral side (right). Bottom, Corresponding visual field of 
right eye manifests temporal hemianopia with an additional supranasal 
defect. 








~~ & 1,5/2000 ~ 


es ees, Se 50/2000 > 
Sz 


4 Arch Ophthalmol/Vol 90, July 1973 


Fig 6.—Pituitary adenoma (chromophobe type). Top, Ballooning ef sella 
with symmetrical increase of all diameters, decalcification of dorsmm sel- 
lae, and erosion of anterior clinoid processes (left, initial stage 9 years 
earlier; r@ht, end stage). Center, visual field defects in pituitary%tumor 
starting in both supratemporal quadrants (left) and progressing to stage 
of symmetrical fully developed bitemporal hemianopia (right). Bottom, 
Contours. of pituitary adenoma growing into suprasellar space demon- 
strated by displacement of perichiasmatic cisterns in ordinary pneu- 
moencephalogram (left) and tomo-pneumoencephalogram (right). 
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Fig 7.—Meningioma of tuberculum sellae. Top, Thickening of sphe- 
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f, Right internal carotid angiogram manifesting a huge infraclinoid aneu- 
KY rysm of internal carotid above syphon (left). Shell-like calcifications cor- 


responding to calcified walls of huge suprasellar aneurysm in suprasellar 
region (right). Bottom, Corresponding visual fields show bitemporal hemi- 


temporal half). 


noidal plane and hyperostosis of tuberculum sellae (left). Carotid angi- 
ography shows characteristic elevation of anterior cerebral and anterior 
communicating artery describing a concave arch (right). Bottom, Cor- 
responding visual field defect; amaurosis of right eye and temporal 


hemianopia with sparing of macula of left eye. 


appears to be covered with a layer of 
pericapsular vessels, which accen- 
tuates itself in the later phase of the 
arteriogram.” 

Meningiomas of the Orbit.—These 
tumors take their origin either from 
the optic nerve sheaths, from within 
or outside the muscle cone, from the 
periorbit, or they represent orbital 
extensions of intracranial menin- 
giomas (like sphenoidal ridge menin- 
giomas). Meningiomas of the optic 
nerve lead, apart from proptosis and 
palsies of the extraocular muscles, to 
slowly progressive decrease of visual 
acuity, with simple optic atrophy and 
small sector-shaped visual field de- 
fects, especially on the temporal side. 
On plain x-ray films of the optic ca- 
nal, completed by serial tomograms, 
the meningiomas of the optic nerve, 
especially the intracanalicular forms, 
manifest irregular enlargement and 
densifying of the walls of the optic 
canal. Sometimes even tumor calcifi- 
cations in the form of visible haze 
within the area of the optic foramen 
can be found (Fig 2). Orbital, menin- 
‘giomas, independent of the optic 
nerve are best seen by arteriography. 
The arteriogram, apart from an occa- 
sional hypertrophy of the ophthalmic 
artery, in the early phase shows the 
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newly formed vessels of the tumor. In 
a later phase, it shows a diffuse opaci- 
ty, corresponding to the capillary 
blush typical of the intracranial men- 
ingiomas. Sphenoidal ridge menin- 
giomas, which besides exophthalmos 
and eye muscle palsies produce slow- 
ly progressive diminution of visual 
acuity and unilateral temporal or 
nasal hemianopias,'' are character- 
ized in the x-ray film by osteomatous 
reaction (hyperostosis) of the lesser 
and greater wing of the sphenoid and 
at the same time by enlargment or 
narrowing of the superior orbital 
fissure. Often, the ophthalmic artery 
plays a major part in the blood supply 
of these tumors which in the angio- 
gram show a more or less intensive 
direct staining. This type of tumor 
actually does not belong to the orbit, 
but it has been mentioned here in 
order to give an example of a lesion of 
the intracranial part of the optic 
nerve. 

Gliomas of the Optic Nerve.— 
Gliomas associated sometimes with 
the general manifestations of neurofi- 
bromatosis involve early central vi- 
sion (scotomas) and the homolateral 
visual field (mostly temporal defects) 
for months or years before exophthal- 
mos appears. As these tumors most 


anopia of asymmetric nature (on both sides preservation of islands within 


often lie or at least extend in the optic 
canal, their characteristic radiologic 
sign is homolateral enlargment of the 
optic foramen,’ which appears regu- 
lar, with clear-cut edges and without 
selective decalcification or erosion of 
its margins as in other pathologic 
conditions, such as meningiomas of 
the optic nerve and aneurysms of the 
cavernous sinus (Fig 5). Gliomas of 
the optic nerve escape direct angio- 
graphic detection, but because of the 
close relation between optic nerve 
and ophthalmic artery, their expan- 
sion inevitably leads to visible dis- 
placement of the orbital vessels. 
Malignant Tumors.—In the differ- 
ential diagnosis between benign and 
malignant orbital tumors, angiog- 
raphy has special importance. Be- 
nign neoplasms (neurinomas, fibro- 
mas, osteomas) do not stain with the 
contrast medium and manifest them- 
selves only by displacement of the 
ophthalmic artery or by fine super- 
ficial capsular vessels. Malignant or- 
bital tumors (retinoblastomas, neuro- 
blastomas, carcinomas, sarcomas, or-. 
bital metastases) show a high degree, 
of vascularization; the newly formed 
abnormal vessels of the immature 
type (with characteristics like vas- 
cular lakes, tangles of tiny vessels 
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and arteriovenous shunts) are not 
only directly visible in the arterio- 
gram or phlebogram of the orbit, but 
also produce a dense diffuse blush. 
Primary malignant tumors of the or- 
bit give rise to irregular, poorly de- 
fined defects within the orbital walls. 
Orbital metastases produce osteolytic 
or osteoplastic foci of various size and 
extent. The phlebogram sometimes 
may give additional information on 
the site of the tumor; neoplasms situ- 
ated outside the muscle cone close the 
angles of the parallelogram by the 
superior ophthalmic vein and reduce 
its surface (Fig 4), whereas tumors in- 
side the muscle cone do just the oppos- 
ite.41° Finally, it seems important to 
draw attention to the fact that the 
choroidal plexus in the arteriogram 
may directly demonstrate the dis- 
placement of the eyeball by the orbit- 
al tumor or even the indentation of its 
posterior wall by the pressure of the 
neoplasm from behind (Fig 1).1° 


Sellar and Suprasellar Affections 


No other part of the visual pathway 
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Fig 9.—Aneurysm of supraclinoid portion of left internal carotid (before 

its bifurcation). Top, Left internal carotid angiogram showing a partially 

thrombosed aneurysm of supraclinoid portion of left internal carotid. Bot- 
etom, Corresponding visual fields show asymmetric bitemporal hemiano- | 
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Fig 10.—Temporal lobe tumor. Top, Forward and upward dislocation of al Sy AN Opa 
middle cerebral artery and inital third of sylvian vessels in carotid angio- : > ( Letty LoL 
gram of temporal lobe tumor (oligodendroglioma). Bottom, Characteristic WS ome iets 2000 SS 
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temporal lobe (interference with Meyer loop). 
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makes possible such a close correla- 
tion between anatomical structure 
and visual field defect than the 
chiasm. The classical, but in recent 
years modified (Hoyt, 1963) concept of 
the nerve fiber organization of the 
chiasm enables perimetry to diagnose 
a chiasmatic lesion and sometimes 
also to localize its site and origin, 
especially in the initial stages, which 
in the clarification of the cause of a 
chiasmal syndrome is of utmost 
importance. In spite of the remarka- 
bly constant chiasmal fiber architec- 
ture, there is often extraordinary 
polymorphism of the bitemporal hem- 
ianopia caused by one and the same 
process, which points not only to a 
great variation in the degree and pat- 
tern of chiasmal distortion, but also 
to various mechanisms (mechanical, 
vascular, etc) producing chiasmal 
damage. Perimetry, as valuable as it 
is for the diagnosis of chiasmal le- 
sions, has to be completed by other 
diagnostic procedures. Here, neurora- 
diology steps in as the most impor- 
tant aid. Even the plain x-ray film of 
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the sella and its neighborhood 
(lateral and anteroposterior pictures), 
eventually completed by tomograms, 
gives certain information about the 
nature, site, and size of a tumor pro- 
ducing a chiasmal syndrome. De- 
tailed information about localization 
and extension of a sellar or suprasel- 
lar neoplasm however is given only 
by air studies and by cerebral an- 
giography. Pneumoencephalography 
(fractional method, tomography, sub- 
traction technique, etc) may sħow a 
deformed and displaced chiasmal or 
interpeduncular cistern, as well as an 
indentation on the anteroinferior 
part of the third ventricle.” With air 
studies alone, there is the risk of fail- 
ure to detect intrasellar or suprasel- 
lar aneurysms. Therefore, ceæbral 
angiography? is a very important 
complementary procedure in certain 
cases. It enables one not only to see 
aneurysms or vascularized menin- 
giomas of the sellar region but also to 
demonstrate the displacement of ves- 
sels at the level of the circle of Willis 
caused by the chiasmal tumor. Some 
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characteristic examples of diagnosis 
of chiasmal lesions may be quoted. 
Sellar Adenomas.—In about one 
half of the patients, sellar adenomas 
manifest bitemporal hemianopia of 
symmetrical nature on the first ex- 
amination. The visual field defects, as 
a rule, in a pituitary tumor start in 
the supratemporal quadrants and 
proceed from there slowly to the in- 
fratemporal quadrants in order to 
attack, in later stages and after a cer- 
tain stationary interval, the lower 
nasal fields and ultimately the upper 
nasal quadrants (Fig 6). The bitem- 
poral central or paracentral scotomas 
show a similar progression in the sco- 
tomatous type of chiasmal syndrome 
due to interference of the tumor with 
the posterior angle of the chiasm. 
Although there is a wide variety of 
visual field defects, symmetry of de- 
velopment and the final shape of bi- 
temporal hemianopia or bitemporal 
hemianopic scotomas is characteristic 
of pituitary adenomas and important 
in the differential diagnosis against 
extrasellar processes.'' On the plain 
x-ray film, the sella is usually en- 
larged (in 90% of the cases) and mani- 
fests, in over one third of the cases, 
the classic feature known as “bal- 
looning,” which is identical with 
uniform increase of all its diameters 
and thinning of the floor of the sella 
protruding into the sphenoidal sinus 
(Fig 6). However, destructive changes 
are more common. The changes in- 
clude decalcification or even destruc- 
tion of the dorsum sellae; erosion of 
the anterior clinoid processes 
(inferior aspect); widening of the su- 
perior orbital fissure; and even bone 
changes at the optic foramina (in 
cases of considerable extrasellar 
growth), varying from simple decalci- 
fication and blurring of the contours 
to their destruction.'® There is a sig- 
nificant correlation between the con- 
dition of the optic foramina, the sellar 
changes, and the global size of the 
adenoma. It is worthwhile to mention 
here that in sellar adenomas, the x- 
ray film shows changes of the sellar 
structure before visual field defects 
occur (in contrast to the primary su- 
prasellar tumors, where visual field 
alterations usually precede the ab- 
normal x-ray film findings). The pres- 
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ence of a chiasmal syndrome and of 
the characteristic changes of the sella 
in the plain roentgenogram or tomo- 
gram is absolutely sufficient for the 
diagnosis of sellar adenoma. Informa- 
tion about shape, size, and degree of 
the suprasellar extension of the tu- 
mor can only be obtained by pneu- 
moencephalography (Fig 6). This in- 
formation is most important if surgi- 
cal or radiologic treatment is to be 
given. Here, the fractional method is 
recommended for filling the basal cis- 
terns with air. Tomography and the 
combination of the pneumoenceph- 
alogram with a subtraction film 
may facilitate the examination. In 
the air studies, the contours of the 
pituitary adenoma growing into the 
suprasellar space can be directly 
demonstrated by the displacement of 
the perichiasmatic cisterns (the opto- 
chiasmatic cistern upwards, the in- 
terpeduncular cistern backwards). In 
some instances, there is even an 
upward displacement and amputa- 
tion of the anteroinferior part of the 
third ventricle.*’? Angiography has 
its diagnostic value less in demon- 
strating eventual stretching of the 
carotid siphon or displacement of the 
proximal portion of the anterior cere- 
bral artery than in the very impor- 
tant possibility of ruling out an even- 
tual intrasellar or suprasellar aneu- 
rysm.* 

Craniopharyngiomas. — These tu- 
mors produce bitemporal field de- 
fects similar to those of the sellar 
adenomas; however, these defects 
occur with pronounced asymmetry in 
development and final shape and, 
according to a pressure mechanism 
on the chiasm from above, with ini- 
tial involvement predominantly in 
the inferior quadrants. Unilateral or 
bilateral central hemianopic scoto- 
mas are rare.!! The craniopharyn- 
gioma, which develops mainly in the 
suprasellar region, is characterized 
radiologically by an expansion of the 
opening of the sella and by decalcifi- 
cation or erosion of the anterior cli- 
noid processes, the dorsum sellae, and 
the posterior clinoid processes that 
both are deformed in a characteristic 
fashion, being hollowed out or flat- 
tened from above.'® Of great diagnos- 
tic significance are the calcifications, 


which are most frequently suprasel- 
lar and seldom intrasellar or posteri- 
or. Their type varies from one or a few 
irregular calcareous shadows of dif- 
ferent size and density to sometimes 
extensive calcifications. They are 
present on the plain x-ray film in 90% 
of the patients under 15 years of age 
and in 40% of those over 15. Pneu- 
moencephalography, supplemented 
by tomography of the basal cisterns 
during the air injection, here also 
serves to visualize the size and extent 
of the tumor, as well as possible defor- 
mation of the third ventricle, of the 
anterior aspect of the lateral ventri- 
cles, and of the cisterna pontis 
(indicating growth in the posterior - 
direction). 

Meningioma of the Tuberculum 
Sellae.— Another suprasellar tumor 
type compressing the chiasm from the 
front and displacing it in a superior 
and posterior direction.is the menin- 
gioma of the tuberculum sellae. Here, 
the asymmetry of the visual fields, in 
comparison to those of the cranio- 
pharyngioma, turns out to be even 
more pronounced. Amaurosis of one 
eye, with temporal hemianopia of the 
other, is one of the most frequent ob- 
servations (Fig 7). This is a sign of 
involvement of one optic nerve within 
the area of the median surface of the 
anterior angle of the chiasm. The 
syndrome of compression of the ante- 
rior chiasmal angle is particularly 
characteristic for meningiomas of the 
tuberculum sellae. In addition, there 
are asymmetrical, incongruous, bi- 
temporal hemianopias, with a pre- 
ponderant affection of the inferior 
quadrants in the initial stages and 
occasionally with central or paracen- 
tral scotomas of a midline temporal 
hemianopic type. Altitudinal hemi- 
anopias, especially with loss in the 
inferior quadrants, may also occur."! 
The plain x-ray film, especially when 
combined with tomography, already 
offers important diagnostic clues. As 
the tumor generally does not inter- 
fere with the sella itself, its structure, 
at least in the early stages, appears 
normal. In more than 50% -of: the 
cases, there is a thickening of the 
sphenoidal plane or a hyperostosis of 
the tuberculum sellae, indicating 
that the attachment of the tumor is in 
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this site (Fig 7). The thickening may 
be associated with enlargement of the 
portion of the sinus underlying the 
tumor. Calcifications of the tumor 
mass itself are relatively unusual.!* 
In air studies, one can observe the 
meningioma deforming the chiasmat- 
ic cistern, at first its prechiasmal and 
later its postchiasmal portion, and 
finally the interpeduncular cistern. 
Usually, there is also an encroach- 
ment of the anterior aspect of the 
third ventricle. The arteriogram can 
be of great diagnostic help. The ante- 
rior cerebral arteries and the anterior 
communicating artery may be elevat- 
ed and posteriorly displaced so as to 


.describe a more or less regular and 


symmetrical arch. The supraclinoid 
portion of the internal carotid artery 
may be straightened and displaced 
sideways and posteriorly. In a late 
arterial or in the venous phase there 
may be a capillary “blush” staining 
the meningioma itself (Fig 7). Some- 
times the ophthalmic artery is found 
to be hypertrophic, indicating that it 
also contributes to the blood supply of 
the tumor.’ 

Gliomas of the Chiasm.—Glio- 
mas of the chiasm are sometimes the 
first or only sign of Recklinghausen 
neurofibromatosis. With regard to 
symptoms, they often are not to be 
differentiated from gliomas of the op- 
tic nerve, particularly because there 
are gradual transitions between the 
two types of tumor. The visual field 
changes are irregular and differ from 
the ordinary type seen in the chias- 
mal syndrome, ie, unilateral tempo- 
ral or bitemporal defects of asymmet- 
ric nature, eventually even homony- 
mous hemianopias due to interfer- 
ence with the optic tract."' Of utmost 
diagnostic importance are the radio- 


logic findings. In at least 90% of the 


cases, there are bone lesions, seen in 
radiology as widening of one or both 
optic foramina, sharpness of the wid- 
ened, edges of the optic canal, and a 
deformation of the sella that becomes 
gourd-shaped or omega-shaped, re- 
Sulting from destruction of the ante- 
rior -wall of the sella and the lower 
part of the anterior clinoid processes 
by the tumor.'® In the differential 
diagnosis against other suprasellar 
tumors, especially craniopharyn- 
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gioma, these radiologic signs prove to 
be of extraordinary significance. Air 
studies only give information about 
the size and extension (deformation of 
the suprasellar cisterns and the ante- 
rior portion of the third ventricle), 
but no information about the nature 
of the tumor. 

Aneurysms. — Aneurysms of the 
infraclinoid or the supraclinoid por- 
tion of the internal carotid artery 
may give rise to sudden visual dis- 
turbances, imitating a chiasmal syn- 
drome with a certain dominance on 
one side, and characteristic fluctua- 
tions not only of visual acuity but also 
of the visual field defects. Bitemporal 
hemianopia of asymmetric nature 
manifests itself most frequently apart 
from nasal or altitudinal defects (Fig 
8 and 9). There are also reports of 
amaurosis of one eye with temporal 
hemianopia of the other. Onset of the 
visual field defects in both infratem- 
poral -quadrants is suggestive of a 
suprasellar aneurysm, provided the 
other signs suggest an aneurysm.t!?? 
In a patient, sudden appearance of a 
chiasmal syndrome accompanied by 
severe headaches or even with pare- 
sis or paralysis of extraocular muscles 
is characteristic of an intrasellar 
aneurysm originating from an intra- 
cavernous aneurysm of the internal 
carotid artery (infraclinoid portion), 
which has broken through the inner 
wall of the cavernous sinus. and in- 
vaded the sella. Other possible mech- 
anisms of an aneurysmatic chias- 
mal syndrome are the aneurysm of 
the proximal segment of the internal 
carotid artery (ipsilateral blindness 
and contralateral temporal field de- 
fects), the aneurysm at the internal 
carotid bifurcation (Fig 9), and the 
aneurysm of the anterior cerebral 
and anterior communicating arte- 
ries (sometimes only relatively acute 
loss of vision in one eye preceding 
the subarachnoidal hemorrhage). It 
seems important to mention here that 
intracranial aneurysms of the 
ophthalmic artery at the junction of 
the ophthalmic artery with the inter- 
nal carotid artery produce no chias- 
mal syndrome but signs of optic nerve 


compression that may mimic retro-: 


bulbar neuritis (scotoma progressing 
to loss of the nasal field on the in- 


+ 
volved side). In many cases, the plain 
x-ray film will show a normal struc- 
ture of the sella. Only very rarely can 
one observe shell-like calcifications, 
corresponding to the calcified walls of 
the aneurysm in the suprasellar re- 
gion (Fig 8) However, intracaver- 
nous intrasellar aneurysms in the 
majority of the patients manifest sig- 
nificant radiologic changes of the sel- 
la (widening of the entrance, erosion 
of the anterior and posterior clinoid 
processes, erosion of the dorsum and 
of the floor of the sella, enlargement 
of the sella, widening of the orbital 
fissure), which contribute considera- 
bly to the diagnosis.* Arteriography 
is most often diagnostic and gives the 
neurosurgeon indications for the ap- 
propriate surgical intervention (Fig 8 
and 9).2 On the other hand, arteri- 
ographic proof of an intrasellar or 
suprasellar aneurysm is not always 
possible because of spontaneous 
thrombosis due to altered blood flow 
conditions within the aneurysmatic 
sac. In such cases, definite diagnosis 
is often obtained only with the use of 
surgical exploration. 

Tumors Distant From Chiasm. — 
The distant effect of tumors not situ- 
ated within the chiasmal area, such 
as tumors of the posterior part of the 
third ventricle, of the sylvian aque- 
duct, pinealomas, and tumors in the 
posterior fossa, on the chiasm is 
mainly based on the mechanism of a 
hydrocephalus of the third ventricle. 
Its dilated anterior wall, especially 
the dilated recessus opticus, exerts 
pressure on the chiasm from above 
and behind, and may act in the same 
way as a suprasellar tumor. From 
such an indirect compression of the 
chiasm, there results a more or less 
asymmetrical chiasmal syndrome 
with incomplete bitemporal hemiano- 
pia (beginning in the infratemporal 
quadrants), frequently combined 
with central scotomas especially in 
the temporal visual half (compression 
of the posterior rim of the chiasm). 
There also may be unilateral central 
scotoma or unilateral amaurosis with 
temporal defects in the contralateral 
eye.!! As these tumors generally pro- 
duce increased intracranial pressure, 
papilledema or at least slight edema- 
tous changes of the discs regularly 
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Fig 11.—Occipital lobe tumor. Top, Internal carotid angiogram mani- 
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Fig 12.— Arteriovenous aneurysm of occipital region (top) seen by ca- 


rotid angiography (arrows) producing total right homonymous hemianopia 


festing melanoma within tempero-occipital region (displacement phe- 
nomena of vessels). Bottom, Total homonymous hemianopia with macular 


sparing in a case of tumor of right occipital lobe. 


can be observed. This is in distinct 
contrast to sellar or suprasellar tu- 
mors, which generally produce simple 
optic atrophy with distinct outlines. 
However, such a “spurious” chiasmal 
syndrome frequently can only be dif- 
ferentiated from the other forms pre- 
viously discussed by means of pneu- 
moencephalography or ventriculog- 
raphy, which not only permits proof 
of the internal hydrocephalus but 
also demonstrates the enlarged third 
ventricle and its extension into the 
sellar region. 

The subject of chiasmal diagnosis 
cannot be finished without reference 
to the phenomenon of the very contro- 
versial binasal hemianopia. This 
form of visual defect usually starts 
unilaterally in the inferior quadrant, 
and only in later stages develops to 
the bilateral manifestation, a fact 
which time and again gives rise to 
confusion with visual field defects in 
chronic simple glaucoma.!? Binasal 
hemianopias are to be observed in 
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tumors of the third ventricle, in dila- 
tion of the third ventricle due to in- 
ternal hydrocephalus, in optochias- 
matic arachnoiditis, and sometimes 
also in pronounced arteriosclerosis of 
the internal carotid arteries. The 
plain x-ray film may already show 
localized calcified portions of these 
vessels. But only angiography? will 
be able to demonstrate ectasias and 
irregularities of the wall of the inter- 
nal carotid arteries, eventually even 
fusiform aneurysms, or a megalocaro- 
tid or dolichocarotid artery, patho- 
logic conditions which may produce 
binasal hemianopia either by pres- 
sure upon the temporal aspects of the 
optic nerves at the anterior or posteri- 
or chiasmal angles or by disturbing 
the circulation in the meningeal ves- 
sels nourishing the temporal parts of 
the optic nerves. 


Affections of the Optic Tract 
and Optic Radiations 


Diagnosis of homonymous hemi- 


with small macular sparing (bottom). 


anopia must take into consideration 
affections of the visual pathway, be- 
ginning with the posterior part of the 
chiasm, going through the optic tract, 
the external geniculate body and the 
optic radiation, and ending in the oc- 
cipital cortex. Modern neuroradiology 
is able either directly or indirectly by 
means of angiography, air, or con- 
trast medium studies of the ventricu- 
lar system, further, by scintigraphy 
and y-encephalography to visualize 
those brain areas through which the 
retrochiasmal pathways pass. Thus, 
neuroradiology makes a most impor- 
tant contribution to the topical diag- 
nosis of homonymous hemianopia,” 
which otherwise unfortunately is 
based on only a few and not always 
reliable possibilities, such as (1) the 
morphologic structure of the visual 
field defects; (2) the concomitant neđ- 
rologic symptoms; and (3). special 
examinations like optokinetic nys- 
tagmus, pursuit movements (cog- 
wheel-movement phenomenon), pu- 
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pillary reaction ( hemianopic pupil 
rigidity), and the aspect of the optic 
discs. !! 

Lesions within the optic tract, the 
external geniculate body, and the 
beginning of the optic radiation pro- 
duce mostly complete hemianopias 
without sparing of the macula. Macu- 
lar sparing is characteristic of inter- 
ruption of the visual pathway in 
higher localizations (parietal, occipi- 
tal). Optic tract hemianopias are 
usually incongruous, except when the 
lesion is total. Congruous homony- 
mous quadrantic or complete hemi- 
anopic defects almost certainly indi- 
cate involvement of the radiation or 
the cortex. Hemianopic pupillary re- 
action, inequality of the pupils, and 
eventual optic atrophy speak in favor 
of a tract hemianopia. A missing or 
attenuated optokinetic nystagmus 
toward the side of the hemianopia 
points toward a lesion in the medial 
or posterior part of the optic radia- 
tion, most frequently in the parietal 
lobe. If the normal pursuit movement 
of the eyes toward the side opposite 
the hemianopia is changed into a sac- 
cadic movement (cog-wheel move- 
ment), the lesion is most probably in 
the middle or posterior part of the 
radiation, and not in the tract. 

About 40% of the homonymous 
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Fig 14.—Occlusion of cortical branches (top) (irrigating striate cortex) 


of left posterior cerebral artery (seen on a left vertebral angiogram, anter- 
oposterior view, arrow), producing total right homonymous hemianopia 





(bottom) as only clinical symptom of infarction. 


hemianopias are due to lesions of the 
occipital lobe, 30% to those of the pa- 
rietal lobe, and 25% to those of the 
temporal region. Tract lesions and 
affections of the geniculate body are 
of minimal importance in the cause of 
homonymous hemianopia. Most com- 
mon causes for homonymous field 
defects are occlusive cerebrovascular 
disease and brain tumors. Homony- 
mous defects due to cerebral tumors 
develop slowly and progress from the 
periphery to the center, whereas they 
occur rapidly, often in an apoplectic 
manner, when they originate in vas- 
cular processes. 

Tumors.—At the beginning we 
draw attention to the fact that sellar 
and suprasellar tumors, like pituitary 
adenomas, gliomas of the chiasm, and 
sphenoid ridge meningiomas, may 
produce homonymous hemianopia by 
compression of the optic tract through 
retrochiasmatic extension.''!2 Other 
lesions that most frequently affect the 
optic tract are tumors of adjacent 
structures (ventricular system, basal 
ganglia, temporal lobe) and aneu- 
rysms of the posterior arteries of the 
circle of Willis. The diagnosis of these 
tumors and aneurysms requires ex- 
tensive radiologic studies, first of all 
angiography, then, often as a supple- 
ment, pneumoencephalography (in- 


terpeduncular and ambient cisterns), 
and eventually y-encephalography, 
especially in meningiomas. 
Intracerebral Tumors.—Such tu- 
mors, producing homonymous hemi- 
anopia, are localized in the temporal, 
the parietal, or the occipital region. 
Today, neuroradiologic tumor locali- 
zation is performed mainly by means 
of angiography (carotid, vertebral, or 
by catheter introduced via the radial, 
the axillary, or the femoral artery), 
and is based on a more or less charac- 
teristic displacement syndrome of cer- 
tain cerebral arteries. Not infrequent- 
ly, angiography is also able to give 
information about the nature of the 
tumor by showing its angiographic 
pattern (avascular, highly vascular, 
pathologic, and newly formed vessels, 
etc.) and the reaction of the neighbor- 
ing brain tissue. Both pneumoen- 
cephalography and ventriculography 
have therefore lost their dominant 
role in the diagnosis of brain tumers. 
Nonetheless these two procedures 
remain important when the angio- 
gram is negative (tumors in basal 
ganglia, in the ventricular system, in 
the wall of the inferior horn, tempero- 
medial, parieto-occipital, etc). Cor- 
relation of the brain scan with the 
pneumoencephalogram or the arteri- 
ogram, or both, may facilitate the 
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diagnosis in doubtful cases. 

TEMPORAL LOBE. — Superior homon- 
_ ymous quadrantanopia (Fig 10) must 
be considered pathognomonic for a 
temporal lobe tumor (lesion of Meyer 
loop). However, it is rare compared to 
the complete homonymous hemiano- 
pia with striking incongruence of the 
two fields and with generally spared 
macula.'! The outstanding sign of the 
arteriogram of anterior temporal 
tumors is the curved elevation of the 
horizontal portion of the middle cere- 
bral artery and the initial third of the 
sylvian vessels, including especially 
also the insular arteries (Fig 10). In 
tumors of the central and posterior 
temporal lobe, there may be displace- 
ment of the anterior choroidal artery, 
the posterior cerebral artery, and the 
basal vein.’ 

PARIETAL Lose Tumors.—These 
tumors will interfere with the optic 
radiation only in case of a relatively 
extensive downgrowth. This is the 
reason for rather infrequent occur- 
rence of visual field changes. Homon- 
ymous inferior quadrantanopia is 
characteristic for parietal lobe tu- 
mors. Complete homonymous hem- 
ianopia with sparing of the macula 
and congruous defects, however, 
is much more frequently observed; 
it can hardly be differentiated from 
that in occipital lobe tumors.'! The 
angiogram manifests a displace- 
ment of the terminal branches of the 
pericallosal artery, of the dorsal ar- 
tery, of the corpus callosum, of the 
artery of the angular gyrus, and of 
the posterior cerebral artery, varying 
according to the location of the tumor. 
In the venous phase, there is a char- 
acteristic displacement of the inter- 
nal cerebral and basal veins in a 
downward direction.” 

OCCIPITAL Lope.—These tumors 
produce, as the most frequent visual 
field defect, a total homonymous hem- 
ianopia, mostly with sparing of the 
macula (Fig 11). Here, the congru- 
ence of the visual defects is strikingly 
important. Central or paracentral 
homonymous scotomas, with apexes 
at the points of fixation and also pro- 
nounced congruence, are signs of a 
lesion of the occipital cortex, especial- 
ly in the area of the occipital pole. In 
the angiogram, temporo-occipital 
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tumors are recognized by displace- 
ment of the artery of the angular 
gyrus anteriorly and proximally and 
of the internal cerebral vein to the 
opposite side (Fig 11). In occipito- 
medial tumors, vertebral angiogra- 
phy is most helpful in visualizing the 
displacement of the terminal branch- 
es of the posterior cerebral artery. 
Metastases and Abscesses.—Cere- 
bral metastases and brain abscesses 
may sometimes also interfere with 
the optic radiation and produce ho- 
monymous hemianopia. Metastases 
manifest themselves by their multi- 
plicity and tumor stain often similar 
to that of glioblastomas. Intracerebral 
abscesses can be recognized by more 
or less avascular zones, by the dis- 
placement of the arteries and by 
abnormal marginal vessels that cor- 
respond to the abscess capsule. 
Vascular Processes. — Arteri- 
ovenous Aneurysms.— About 85% of 
these congenital cerebral malfor- 
mations are  supratentorial, and 
may interfere in corresponding locali- 
zations with the optic tract or the op- 
tic radiation, and produce homony- 
mous hemianopia (Fig 12) seldom by 
direct compression effect but mostly 
by circulatory disturbances in the 
surrounding brain areas or by hemor- 
rhage.'! At times there may be stip- 
pled calcifications in the plain roent- 
genogram. Combined carotid-verte- 
bral angiography represents the 
method of choice for getting informa- 
tion about site, size, and extension of 
these malformations (Fig 12), the 
surgical treatment of which is 
planned on the basis of circulation 
studies in the serial angiograms.” 
Occlusive Cerebrovascular Dis- 
ease. —In the carotid, as well as in the 
vertebral-basilar system, occlusive 
cerebrovascular disease is, apart from 
cerebral tumors, the most frequent 
cause of homonymous hemianopia.'” 
Cerebrovascular insufficiency and 
occlusions are commonly the result of 
atheromatous changes in these ves- 
sels. Apart from arteriosclerosis, less 
common causes include inflamma- 
tion, syphilis, trauma, or external 
compression of the vessel. Intracrani- 
al vascular occlusion may also result 
from embolism, which is the case es- 
pecially in the territory of the middle 


cerebral artery. 

CAROTID ARTERY.—Thrombosis of 
the internal carotid artery occurs at 
two selective sites, usually within the 
first 2 cm distal to the bifurcation of 
the common carotid artery and less 
often in the siphon and at the intra- 
cranial bifurcation. It can be visual- 
ized directly by common carotid angi- 
ography, whereby it is important to 
demonstrate the carotid bifurcation 
and the site of injection on the roent- 
genogram.** In the majority of the 
cases, the occlusion is complete (the 
vascular cone appears cone-shaped or 
pointed), but sometimes only in the 
form of a stenosis. About 40% of cases 
with occlusive disease of the carotid 
system are accompanied by impor- . 
tant ocular signs, such as amaurosis 
fugax, transient attacks of homony- 
mous hemianopia, permanent homon- 
ymous field defects (due to accom- 
panying occlusion of the middle cere- 
bral artery), or partial oy complete 
loss of vision in the homolateral eye 
(as a consequence of occlusion of the 
central retinal artery, of ischemic 
optic neuropathy, of retinopathy due 
to chronic retinal hypoxia [venous- 
stasis retinopathy] or iris atrophy, 
and iris neovascularization with con- 
sequent hemorrhagic glaucoma)." 
Important neurological signs are con- 
tralateral hemiparesis or hemiplegia, 
sensory disturbance, and dysphasia 
or aphasia in affections of the domi- 
nant hemisphere. 

MIDDLE CEREBRAL ARTERY.— 
Among the intracerebral arteries, the 
middle cerebral artery is the most 
affected, with resulting hemiplegia, 
hemianesthesia, aphasia of both mo- 
tor and sensory type, apraxia, and 
homonymous hemianopia (Fig 13). 
The homonymous defects may be to- 
tal or partial; when partial, the hemi- 
anopia usually is most pronounced in 
the lower quadrants. They are always 
slightly incongruous in the two eyes 
in contrast to those that arise in the 
vertebral-basilar system with exact 
congruence. Cerebral angiography 
discloses the thrombosis either at the 
origin and the first portion of the 
middle cerebral artery or at its bifur- 
cation or trifurcation or in the periph- 
eral branches.? With regard to the 
modern neurosurgical approach to 
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such intracerebral vascular occlu- 
sions, serial angiography is most 
important for acquiring information 
about the different circulatory phases 
and the extent of the compensating 
collateral circulation. 
Vertebral-Basilar System.—Occlu- 
sion of the vertebral-basilar system 
may produce homonymous hemiano- 
pia through insufficiency of the poste- 


-rior cerebral artery and its branches 


that irrigate the visual cortex, the 
occipital part of the optic radiation, 
and the external geniculate body. The 
field defects, which vary from homon- 
ymous hemianopic scotomas to in- 
complete to total homonymous hemi- 
anopias, are exactly congruous and 
superimposable. Macular sparing is 
frequent. Affection of the superior 
quadrants in contrast to occlusion of 
the middle cerebral artery is said to 
be characteristic. Bilateral homony- 
mous hemianopia with transient to- 
tal loss of. vision at the onset or a 
small central field left around the 
point of fixation or true cortical blind- 
ness (bilateral involvement of the 
visual occipital cortex), sometimes 
with denial of the blindness (Anton 
syndrome), occurs in bilateral poste- 
rior cerebral occlusion.'? The homon- 
ymous hemianopia, in some cases, 
may represent the only sign of infarc- 
tion in the-territory of the posterior 
cerebral, arteries (Fig 14). In other 
instances, it is only part of the neuro- 
logic symptoms characterized by a 
combination of bulbar symptoms on 
the one side with crossed hemiplegia 
on the contralateral side (midbrain: 
Parinaud, Weber, Benedict; pons: 
Millar-Gubler, Foville; medulla ob- 
Iongata: Wallenberg). Transient is- 
chemic attacks of the vertebral-basi- 
lar system produce episodes of bilat- 
eral graying or dimming of vision (fog 
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or smoke), accompanied by flickering 
stars or flashes in a homonymous 
field of vision, by transient horizontal 
or vertical diplopia and sometimes by 
formed visual hallucinations, ocular 
signs that may combine themselves 
with general symptoms, such as ver- 
tigo, transient dysarthria, hemipa- 
resis, sensory disturbances, and even 
drop attacks. Although in the treat- 
ment of patients with transient ‘is- 
chemic attacks or established ische- 
mia, angiography is considered an 
essential step,? angiographic evi- 
dence of vascular occlusion here is not 
always to be furnished so readily. 
Occlusion of the basilar or the verte- 
bral arteries may be visualized in the 
vertebral angiogram relatively dis- 
tinctly and easily." 

Occlusion of the posterior cerebral 
artery however can only be diagnosed 
on the base of a nonfilling, if anoma- 
lous origin of this vessel has been 
ruled out by an additional internal 
carotid angiography. Whereas locali- 
zation of proximal occlusions of the 
posterior cerebral artery is accurate, 


L 
cortical branch occlusions are difficult 
to identify by routine angiographic 
techniques (Fig. 14). Only if modern 
magnification and subtraction meth- 
ods are employed, the cortical ar- 
teries to the striate cortex can be 
identified and their pathologic altera- 
tions be demonstrated.!? In occlusive 
vascular disease leading to infarction 
of the striate cortex such specialized 
neuroradiologic ‘studies are able to 
reveal sites of occlusion, areas of cor- 
tical avascularity, patterns of collat- 
eral circulation, and relative delays of 
flow in involved arteries. Thus, the 
visualization of the cerebrovascular 
circulation and its disorders, especial- 
ly by the four vessel-studies and the 
more refined neuroradiologic tech- 
niques, will give the surgeon or 
neurosurgeon essential information 
about the indication for a surgical 
approach (endarterectomy, bypass, 
etc) of the occlusive lesion. 


Professors Krayenbithl, Yasargil (Department 
of Neurological Surgery), and Wellauer (Depart- 
ment of Radiology) provided the roentgeno- 
grams used for the illustrations in this study. 
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Monitoring Corneal Cryopreservation 


Richard H. Keates, MD, Michael Roth, Columbus, Ohio 


A cryoindicator system has been devel- 
oped which detects deleterious tempera- 
ture changes in the low temperature (—196 
C) preservation of human corneas. 


he corneal cryopreservation tech- 

nique of Capella et al' and 
Mueller? is an established and readily 
available method of corneal preserva- 
tion for periods exceeding 48 hours. 
Clinical results equal to those with 
refrigerated tissue (+4 C, 48 hours) 
have been reported.” These successes 
will stimulate use of cryopreserved 
corneas for keratoplasty. There is a 
need for controls to insure proper 
temperature maintenance for this 
increased use of cryopreserved cor- 
neas. We propose a cryoindicator sys- 
tem to augment the present corneal 
preservation system. 


Materials and Methods 


Preparation of Indicators. — Cut glass 
tubing or disposable pipettes with an ex- 
ternal diameter 7 to 8 mm into 20 to 25 
mm segments. Seal one end of the tube 
over a flame. Next, mix 25 ml of absolute 
(99% +) alcohol with three or four crystals 
of methylene blue. The melting point of 
the absolute alcohol-methylene blue solu- 
tion was determined to be —130 C, using 
an iron/constantine thermocouple. Each 
sealed tube is now half-filled with the blue 
alcohol solution. 

Pour liquid nitrogen into a styrofoam 
coffee cup or a thermos jar. Holding the 
sealed tube half-full of the blue alcohol at 
the open end, very slowly immerse the 
tube’s bottom (sealed end) into the liquid 
nitrogen at a rate of 5 cm/min (Fig 1). Slow 
immersion allows alcohol to freeze with an 
even meniscus, rather than coating the 
tube’s wall when buffeted by the boiling 
liquid nitrogen. When the blue alcohol is 
frozen, you may invert the sealed tube 
without slippage of the contained crystal. 
After freezing, drop the indicator you have 
just prepared back into the liquid nitrogen 
and proceed to make additional indicators 
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Fig 1.—Forceps hold the indicator at the 
open end as it is slowly immersed into the liquid 
nitrogen. Note the even meniscus. 


Fig 2.—Punch a 10 mm diameter hole in the 
top of the vial’s stopper with a hot glass rod. 
The stopper’s bottom remains intact. The hole 
will accommodate the indicator. 





Fig 3.—The blue alcohol crystal is topmost in 
the indicator. The meniscus is visible. 





likewise. Indicators may be stored for fu- 
ture use in a 38 X 62 mm polyethylene vial 
half-filled with liquid nitrogen and stored 
in the liquid nitrogen storage container. 

Preparation of Corneas.—Fresh cor- 
neas are placed in a 3-dram, 21 x 50 mm 
vial. The sterile vial has a hollow polyeth- 
ylene stopper. Using a hot glass rod, punch 
a 10 mm diameter hole in the top of the 
vial’s stopper (Fig 2). Later, this hole will 
accommodate the indicator. Now the cor- 
nea may proceed along the established 
preservation technique—cooling to +4 C 
in the four dimethylsulfoxide solutions 
and then cooling at a 2 C/min rate down to 
—79 C. When the cornea and its vial reach 
—79 C, they are put into a large 38 x 62 
mm polyethylene vial which is rapidly 
placed in the liquid nitrogen storage con- 
tainer. After the cornea, in both its vials, 
has been in the liquid nitrogen storage for 
a sufficient period of time to reach —196 C, 
which is usually half an hour, the indica- 
tor system may be applied. 

Application of Indicators.—First re- 
move the vial containing the prepared in- 
dicators from the liquid nitrogen storage. 
There should be at least 3 cm of liquid 
nitrogen remaining in the vial to prevent 
the indicators from melting during the fol- 
lowing steps. Next, remove the cornea in 
its two vials from the storage container. 
Unscrew the cap of the outer vial. The 10 
mm hole of the inner vial’s cap now pre- 
sents itself. With forceps, take an indica- 
tor from its liquid nitrogen vial and invert 
it, placing its open end down in the inner 
cap’s hole. The blue alcohol crystal is top- 
most, easily viewed (Fig 3). Screw the out- 
er cap back on, leave sufficient room for 
the indicator beneath the outer vial’s cap, 
and return the corneal preservation sys- 
tem to the liquid nitrogen storage con- 
tainer. The time from the indicator’s re- 
moval from the vial to its insertion in the 
hole of the cornea’s vial and its reimmer- 
sion in the liquid nitrogen storage con- 
tainer must be less than 30 seconds, or the 
alcohol crystal will melt. Our average 
transfer time was 20 seconds. ' 

Reading the Indicator.— At kerato- 
plasty, at the time of defrosting the cor- 
neas, immediate indicator inspection de- 
termines if the preservation temperatures 
have exceeded the prescribed limits. If the 
crystal shows a good meniscus and is at 
the top, sealed end of the vial (Fig 4), the 
temperature did not exceed —130 C; the 
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cornea has not thawed and should be de- 
frosted per the prescribed technique (Fig 
S): 


Comment 


Using the present cryopreservation 
technique, the temperature is the 
most critical and the least monitored 
variable in long-term cryopreserva- 
tion. Need exists for an irreversible 
cryoindicator system to record if a 
cornea has exceeded the defined tem- 
perature limits. An ideal indicator 
would register that the storage tem- 
perature had exceeded the defined 
limits even after the temperature had 
returned to normal (—196 C). The 
corneal processing in the four dimeth- 
yl sulfoxide (DMSO) solutions and 
the cooling from +4 C to —79 C are 
programmed to insure fidelity. The 
cornea’s status within the storage 
container has gone unmonitored. If 
the liquid nitrogen maintenance pro- 
tocol in the storage container breaks 
down, ie, a defective storage con- 
tainer, a delay in filling the con- 
tainer, inadvertant spillage, or, if the 
storage be disrupted during transpor- 
tation,” the cryoindicator system will 
mark the temperature change. Two 
incidents of storage protocol break- 
down have prompted this study. 

Corneal preservation temperatures 
affect corneal viability. The relation- 
ship between storage temperature 
and endothelial viability was evalu- 
ated by Capella et al.! 

In evaluating the effects of storage, the 
frozen corneas were placed at —79° C 
(frozen CO,), —160° C, and —196° C (liquid 
nitrogen). After a period of two months the 
corneas placed at —79° C were unsatisfac- 
tory, containing only 60-100% of normal 
cells, while corneas stored at —160° C and 
—196° C contained 100% cells which ap- 
peared to be normal. 

Searching for a temperature limit 
for viability, it was found that 
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Fig 4.—The indicator is in its hole in the vial’s 
cap. The meniscus, unchanged during freezing, 
indicates that preservation temperatures have 
not exceeded —130 C. 





Fig 5.—The forceps hold a vial’s cap in which 
the blue alcohol crystal has melted at a temper- 
ature above —130 C. The liquid alcohol level is 
seen at the cap’s bottom. The cornea, which 
rested below this cap, is not usable for kerato- 
plasty. 


Reducing the temperature to below —150° 
C causes a great decrease in the rates of 
physical reactions, probably because little 
fluid remains and because molecular 


o 
movements are slowed. .. . While the 
physical reactions of diffusion and crystal 
growth are known to take place at measur- 
able rates at above —100° C, they are not 
thought to occur below —150° C5 
We may assume —150 C to be an ap- 
proximate upper temperature limit. 

Absolute alcohol is an ideal indica- 
tor because it is an inexpensive, easi- 
ly handled, and readily available 
reagent whose melting point at —130 
C is within the temperature range we 
wish to monitor. 

The proposed indicator satisfies the 
three criteria of irreversibility, com- 
pactness, and appropriate tempera- 
ture operability. The system is irre- 
versible because the alcohol crystal 
cannot refreeze at the tube’s top after 
melting. The system is compact and 
able to accompany each cornea sepa- 
rately and intimately. Within the 
range of experimental uncertainty, 
the temperature —130 C represents 
the beginning of decreased cell viabil- 
ity during storage with the return of 
cell metabolism. The proposed cryoin- 
dicator provides a visual means to 
judge the corneal preservation tem- 
perature. 


This study was supported in part by the Ohio 
Lions Eye Research Foundation and the Roues- 
sler Foundation. 


Key Words.—Corneal preservation; 
corneal transplant; cryoindicator; cry- 
opreservation; low temperature indicator; 
low temperature preservation. 
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Inferior Oblique 
Weakening Procedures: 


Effect on Primary Position 


Horizontal Alignment 


David R. Stager, MD, Marshall M. Parks, MD, Washington, DC 


Fifty patients who only had bilateral 
inferior oblique weakening procedures 
were retrospectively analyzed to deter- 
mine the third month postoperative hori- 
zontal alignment change produced in the 
primary position. No significant hori- 
zontal change occurred in 84% of the pa- 
tients and, in those who manifested a 
change, it was never greater than 8A. 
Six percent manifested an esophoria shift 
of more than 3A and 10% had an exophoria 
shift of more than 3A. It was concluded 
that the surgeon should not fear producing 
a postoperative esotropia by weakening 
the inferior oblique muscles in patients 
who preoperatively have straight eyes in 
the primary position. 


uane!? popularized the concept 

that the inferior oblique muscle 
is an abductor in addition to its pri- 
mary function being elevation and 
extorsion. More recently, several cur- 
rent authors*® state that a weaken- 
ing procedure on the inferior obliques 
effects a 5A to 10A permanent eso- 
phoria shift in the alignment of the 
eyes while others!®!? suggest that lit- 
tle if any change occurs in the hori- 
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zontal position of the eyes following 
such a procedure. The fear of convert- 
ing a small esophoria into a larger 
esotropia by relaxing the inferior ob- 
liques either could deter the surgeon 
from doing the inferior oblique sur- 
gery or prompt him to offset the 
presumed postoperative esophoria 
shift by combining some appropriate 
horizontal muscle correction with the 
inferior oblique surgery. This study 
was designed to determine the an- 
swer to this prevalent clinical worry. 


Clinical Data 


The private patients of one of us 
(M.M.P.) were retrospectively studied 
from office records in order to deter- 
mine the shift in the horizontal posi- 
tion of the eyes in the primary posi- 
tion following a bilateral inferior 
oblique weakening procedure. Fifty 
consecutive patients’ records. were 
reviewed who had no other surgery 
than an isolated weakening pro- 
cedure of both inferior oblique mus~* 
cles. The weakening procedure was 
either to 5-mm to 8-mm myectomy at 
the insertion or an 8-mm recession of 
the muscle according to a previously 
described technique.'* The preopera- 
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tive distant horizontal phoria was 
compared with the third month post- 
operative distant horizontal phoria. 
All measurements were accommoda- 
tion controlled prism and alternate 


cover determinations of the 6 meter. 


primary position done by the same 
examiner (M.M.P.). All patients se- 
lected for this study had an alternate 
cover primary position preoperative 
horizontal deviation of 10A or less. 


Results 


Twenty-eight patients in this study 
had recessions and 22 patients had 
insertional myectomy of one eye and 
recession of the other eye. The results 
were the same regardless of the tech- 
nique. No alignment change was re- 
corded in 29, and a shift was encoun- 


tered in 21; no patient had a shift - 


exceeding 8A. An esophoria shift was 
produced in seven patients and an 
exophoria shift was the result in 14 
patients. An esophoria shift of less 
than 4A was produced in four patients 
and an esophoria shift of greater than 
4A was produced in three patients. An 
exophoria shift of less than 4A was 
produced in nine patients and an exo- 
phoria shift of greater than 4A was 
produced in five patients. The majori- 
ty of the patients whose alignment 
was changed had a drift of no more 
than 3A (64%). The average change in 
horizontal alignment for the 50 pa- 
tients was 0.5A of exophoria shift. 
Four of the eight patients who initial- 
ly manifested a horizontal shift of 
more than 4A returned to the preop- 
erative position by the end of the first 
operative year. 


Comment 


Jampel'® deduced from his studies 
that the horizontal pull rendered by 
the inferior oblique changes as the 
eye moves along the horizontal and 
vertical plane and in the primary po- 
sition is insignificant (R.S. Jampel, 
oral, communication, June 1972). 
From his experimental work, he con- 
cludes that there should be no hori- 
zontal change in the primary position 
fellowing inferior oblique weakening. 
This report bears out Jampel’s thesis 
regarding the inferior oblique’s hori- 
zontal action in the primary position. 
Scott, in commenting on the results of 
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this study (oral communication, July 
1970), suggested that concurrent 
underaction of the superior obliques 
produces an esophoria shift in the 
primary position following the weak- 
ening of the overacting inferior ob- 
liques. Since our patients generally 
manifested no esophoria postopera- 
tively, Scott speculated that the ma- 
jority probably had concurrent over- 
acting superior obliques -preopera- 
tively, and their increased abducting 
effect postoperatively offset the de- 
creased abduction produced by weak- 
ening the inferior obliques. Unfortu- 
nately, the records used in this study 
did not describe the status of the su- 
perior obliques in .all 50 patients; 
however, according to those records 
that did, the majority of the superior 
obliques were normal. Certainly the 
absence of a significant postoperative 
esophoria shift of 47 of the 50 patients 
is not explainable on the basis of con- 
current overaction of the superior ob- 
liques. Although the combination of 
all four obliques overacting occasion- 
ally occurs, the more common asso- 
ciation is underaction of the superior 
obliques in combination with overac- 
tion of the inferior obliques. 

Statistics are unavailable regard- 
ing the horizontal alignment change 
produced by weakening the overact- 
ing inferior oblique in esotropic and 
exotropic patients. Only a few indi- 
vidual reports'*8 document the post- 
operative primary position changes 
in patients with large horizontal de- 
viations following only inferior ob- 
lique weakening procedures. Knapp**® 
did report that, in patients in whom 
he first weakened the vertical muscle, 
very little change occurred in the hor- 
izontal deviation. 

The validity of the findings of this 
study were tested by comparing these 
data with that obtained from the rec- 
ords of a comparable series of 38 pa- 
tients. Although the data were not 
recorded identically in the two series, 
the similarity of their results was 
obvious. 


Conclusion 


Since only 16% of patients with 
straight eyes undergoing weakening 
procedures for overacting inferior ob- 
liques postoperatively manifested a 


“ e 


change in their horizontal alignment 
of 4A or more, and none more than 84A 
(6% with an esophoria shift and 10% 
with an exophoria shift), the preva- 
lent concept that this surgery gener- 
ally produces a change in the primary 
position horizontal alignment is prob- 
ably fallacious. 


Frank D. Costenbader, MD, supplied data 
from a comparable series of 38 patients. 

This study was completed while Dr. Stager 
was on a fellowship in pediatric ophthalmology 
and Dr. Parks is chairman of ophthalmology at 
the Children’s Hospital in Washington, DC. 
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Radioactive Phosphorus 
for the Detection 
of Ocular Melanomas 


The concentration of radioactive phos- 
phorus (22P) in several malignant melano- 
mas of the choroid, as well as in adjacent 
normal ocular tissues in the same eyes, 
was determined. A polymerized methyl 
methacrylate phantom was designed so as 
to determine the minimum tumor size that 
could be detected with an ocular probe. 
Finally, the importance of tissue penetra- 
tion was defined. The concentration of ra- 
dioactive phosphorus in choroidal mela- 
noma averaged 0.020 microcurie/gm. With 
the detecting probe 2 mm away from the 
tumor, the minimum detectable tumor size 
had a 10 mm diameter and a 5 mm thick- 
ness. This was at the concentration actual- 
ly found in choroidal melanomas. 

The use of radioactive phosphorus in 
ophthalmology has been very limited and 
used only if the detecting device can be 
placed within 2 mm of the suspected tu- 
mor. 


a a 
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A Critical Evaluation 


Samuel Packer, MD, 
Robert Lange, PhD, New Haven, Conn 


Roo phosphorus (*”P) was 
introduced for the detection of 
malignancies in 1941.'? Initial work 
with the isotope centered on cell me- 
tabolism and then on the detection of 
superficial malignancies. In 1951, 
Dunphy and Selverstone® studied the 
ocular distribution of P and in the 
following year Thomas et alt pointed 
out its potential for tumor detection 
in ophthalmology. 

Initial work with P had shown an 
increased uptake by neoplasms when 
compared with normal tissues.'” This 
was attributed to the greater meta- 
bolic activity of neoplasms. However, 
these findings have not been consis- 
tent with malignant melanomas.*® 
Previous studies have not measured 
directly the absolute amounts of **P 
found in human choroidal melanoma 
or normal ocular tissues. In addition, 
neither a phantom nor an experimen- 
tal model has been used to determine 
the efficacy of the isotope before cljni- 
cal trial. What followed was 20 years 
of conflicting data on P and confu- 
sion as to its usefulness in the detec- 
tion of ocular melanomas. 
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The physical properties of #2P were 
essentially ignored; otherwise why 
would a probe be placed 20 to 30 mm 
away from a mass that contained an 
isotope with an average tissue pene- 
tration of 2 mm.’ Several authors 
were quick to point out the inadequa- 
cies of this 8 emitter*''; nevertheless, 
work with this isotope continued. 
Only recently has it been clearly 
pointed out that unless the detector 
were directly over the tumor false 
results were inevitable. !?)!3 

This preliminary study determined 
the absolute amounts of P in malig- 
nant melanoma of the choroid as well 
as normal choroid, retina, and sclera. 
With the aid of a specially designed 
phantom, we then determined the 
minimum tumor size that was detect- 
able with the aid of an eye probe. 
Also, since **P is a 8 emitter with lim- 
ited tissue penetration it was neces- 
sary to define these limits. 


Materials and Methods 


Tumor Concentration. — Three pa- 
tients with suspected malignant mela- 
noma of the choroid received 750 microcu- 
ries or 1,000 microcuries intravenously as 
part of their diagnostic evaluation. At 
enucleation, samples of ocular tissues, in- 
cluding the melanoma and adjacent nor- 
mal choroid retina and sclera, were ob- 
tained for testing. The samples were 
weighed wet, to the nearest 0.1 mg, and 
dissolved in a mixture of equal parts of 
concentrated nitric acid and perchloric 
acids. On heating, the organic matter is 
oxidized, first by the nitric acid, and then 
by the perchloric acid, until all organic 
material is converted to carbon dioxide. A 
small crystal of sodium dichromate (VI) 
was added to each sample to serve as cata- 
lyst, and to act as an indicator: the solu- 
tion turns from green to orange when the 
oxidation is complete. 

The residue remaining after the oxida- 
tion was taken up in 1 ml of water, and 
added to 15 ml of dioxane-base liquid scin- 
tillation solution. The P 8 decays were 
counted in a liquid scintillation counter. 
Reagent blanks and standard solutions, 
containing known amounts of °P, were 
also counted to determine counting effi- 
ciency. The results were then corrected for 
decay from the time of enucleation. 

Phantom Studies.—A polymerized 
methyl methacrylate phantom was de- 
signed so that the minimum detectable 
tumor size could be determined. Initial 
phantoms employed changeable cylinders 
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Fig 1.—Eye phantom. 


Author % Dose/gm 











Table 2.—Ocular Concentration of 
Radioactive Phosphorus* 





Case 1, Case 2, Case 3, 












1 Day 2 Days 8 Days 
Choroid 70,600 oer 15,390 
Retina 7,050 8,360 14,710 
Sclera 6,350 4,610 6,060 






*Disintegrations per minute per gram of tis- 
sue. 


to vary tumor size; however, this was 
found unsatisfactory because of the sticki- 
ness of **P. The phantom finally selected 
(Fig 1) contains ten cylinders in a poly- 
merized methyl methacrylate block. Five 
were 5 mm in diameter and five were 10 
mm in diameter. Separate rows of the two- 
size tumors were arranged with five differ- 
ent tumor depths (2 mm to 10 mm). Posts 
were placed at the end of each row of tu- 
mors so that polymerized methyl methac- 
rylate strips (absorbers) could be placed 
over the tumors. These absorbers varied 
from 1 mm to 20 mm and were to evaluate 
the effects of tissue penetration. Radioac- 
tive phosphorus was diluted with distilled 
water and the cylinders were filled with 
predetermined volumes. The effect of 
evaporation was evaluated by repeating 
measurements after one-hour intervals. 
One concentration was used per day so 
that all the polymerized methyl methacry- 
late pieces could be washed thoroughly of 
the **P. An ocular probe was then held di- 
rectly over each simulated tumor for one- 
minute counts. 


Table 1.— Concentration of *2P in Malignant Melanoma 


Interval, Day Dose, (Millicuries) Site 


Present study 
Case 1 0.00025 0.75 Choroid 








Case 2 0.00019 1.00 Choroid 

Case 3 0.00021 1.00 Choroid 
Erf! 0.00210 7.00 Skin 
Marinelli" 0.00035 24.00 Skin 
Marcus's 0.00034 19.40 Skin 













Table 3.— Percent Increase in Uptake 
Tumor vs Background* 


Barrier Thickness 
(Tumor to Probe Distance) 


2 mm 5mm 


Tumor Size, mm 1mm 


*Between two tumors. 


Bremsstrahlung and Isotope Tissue 
Penetration.—Forty-eight hours after 
the **P had been used, the tumor obtained 
for use in part A was employed to see if 
detection was possible from bremsstrah- 
lung alone. Counts without polymerized 
methyl methacrylate absorbers and counts 
with absorbers of various thicknesses were 
used. The thickness required to reduce the 
count rate over the tumor to less than two 
standard deviations above background 
was determined. 


Results 


Table 1 gives the results for the 
concentration of P in malignant 
melanoma along with data from other 
workers. The present study obtained 
values which were in agreement with 
the previous investigations'*'5 with 
one exception. ! 

Table 2 has the concentration of 32P 
in the three choroidal melanomas as 
well as other ocular tissues. The vari- 
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Fig 2.— Effects of tumor volume and isotope concentration on count 


rate. 








Fig 3.— Effect of absorbed thickness on count rate. 


ation of **P in the tumor from one to 
eight days does not appear to be sig- 
nificant. One striking fact is the high 
concentration of ?P in the normal 
choroid at 24 hours. 

The second series of experiments 
determined the minimum detectable 
tumor size with the aid of the eye 
phantom. The criteria usually used 
for clinical significance has been an 
increased uptake by the tumor of 30% 
to 40% or more.'® From Table 3, it is 
evident that the minimum detectable 
tumor size with this criteria would be 
a 10 x 5 mm tumor at 2 mm tumor to 
probe distance. 

Figure 2 shows the effects of vary- 
ing isotope concentration and volume 
on the count rate. At the highest con- 
centration used (3.00 microcuries/ml), 
there appears to be a linear relation- 
ship between volume and counts per 
minute. This is not the case with the 
two lower concentrations. The impor- 
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tance of diameter over volume 
(increased surface exposed to the 
probe) can be seen in that there were 
two tumors with the same volume but 
different diameters (arrows). Regard- 
less of the concentration, the 10 mm 
tumor always has a higher count rate 
than the 5 mm tumor with the same 
volume. Also, the flat slope of the 5 
and 10 mm tumors suggests little 
effect due to volume per se, whereas 
there is a clear separation between 
the 5 and 10 mm tumors. The latter 
supports the importance of tumor 
diameter. 

Since studies prior to this one have 
mentioned positive results using *’P 
with posterior pole lesions, the above 
investigations were carried further. 
It would appear that, in accordance 
with the physical properties of ”P, 
the minimum tumor-detector dis- 
tance should be 2 mm. However, the 
possibility of bremsstrahlung radia- 


Tumor Concentration 


O——O 3.00 microcuries/m| 
x—X 0.30 microcurie/m| 


@—®@ 0.03 microcurie/m| 





Absorber Thickness, mm 


tion was raised and therefore had to 
be evaluated. The 8 particle range in 
tissue for **P f’s is only a few millime- 
ters; however, the bremsstrahlung 
emission has a greater tissue pene- 
tration, although the bremsstrahlung 
yield in tissue is only about 1.5%. 
Thus, although this latter type of 
emission would have a much longer 
range than the 8 particle, the yield is 
low. In addition, the bremsstrahlung 
is detected with much less efficiency 
than the 8 particles with our probe. 
The results of the third series of 
experiments confirm our expecta- 
tions. Counts were obtained over a 
freshly enucleated tumor (case 2) 
with direct counts over the tumor and 
then with 2 and 4 mm thick polymer- 
ized methyl methacrylate absorbeys. 
With the 2 mm absorber, counts over 
the tumor fell to that over normal 
ocular tissue. With the 4 mm absorb- 
er, counts over the tumor equalled 
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the background count rate. It thus 
appears that the only clinically sig- 
nificant emissions from P are the B 
particles. 

Figure 3 demonstrates the impor- 
tance of tissue penetration. For a 10 
x 6 mm tumor at the concentration of 
22P found in malignant melanoma of 
the choroid, the ability to differen- 
tiate between tumor and background 
rapidly falls between 1 and 5 mm 
tumor-probe distance. 


Comment 


Since this is a preliminary study, 
previous extensive work with %P®!° 
should not be discarded. Rather, it is 
hoped that this work will establish a 
more critical approach to the evalua- 
tion of P and other isotopes prior to 
clinical use. 

Certainly there is an increased 
concentration of *P in malignant 
melanomas of the choroid. This gives 
a rationale for a more detailed inves- 
tigation. i 

The use of an eye phantom enables 
preclinical determination of the basic 
properties of an isotope. With this 
information, a more valid attempt 
could be made in the use of radioiso- 
topes in clinical ophthalmology, and 
obviously those isotopes without the 
necessary attributes would be dis- 
carded before clinical trial. Different 
isotopes could be tested'® and with 
known concentrations of different iso- 
topes in different ocular tumors one 
would know if an isotope should be 
given a clinical trial and for which 
tumor. More research into the effect 
of cell type, dosage, and interval be- 
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tween administration of the isotope 
and its testing could also be found 
with the methods outlined. 

From the data presented, it would 
seem meaningless to measure ra- 
dioactivity of choroidal melanomas at 
24 hours because of the high back- 
ground that would be in the adjacent 
normal choroid. In addition, the prob- 
lem of tissue penetration must al- 
ways be considered, especially in 
ophthalmology where it is frequently 
difficult to place the detecting device 
close to the suspected tumor. In vitro 
studies would easily determine 
whether a clinical trial was indicated. 





After using the eye phantom, an ex- 
perimental model may represent an- 
other worthwhile step prior to human 
use (S. Packer, MD, unpublished 
data). 

There is need for a radioisotope in 
ophthalmology which would allow 
detection of ocular tumors. This 
would obviate biopsy which is often 
not possible and this radioisotope 
could prevent unnecessary enuclea- 
tion.!7 


This investigation was supported in part by 
Public Health Service research grants EY-00002 
and CA-06519. 
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Unilateral Retinitis Pigmentosa 


Ronald E. Carr, MD, Irwin M. Siegel, PhD, New York 


Seven cases of unilateral retinal pigmen- 
tary degeneration are presented including 
five of unknown cause and two which de- 
veloped following ophthalmic artery occlu- 
sion. Ophthalmoscopic and functional find- 
ings were similar in all of these patients, 
strongly suggesting a vascular cause for 
this disease. 


Roos pigmentosa has long been 
recognized as a bilateral tapeto- 
retinal heredodegeneration with sym- 
metry of development as a common 
characteristic.! In 1865 Pedraglia 
described a patient in whom retin- 
itis pigmentosa “in its absolutely typ- 
ical form affected only the right eye 
while the other (eye) was normal.”? 
Twenty-five years later a histopatho- 
logic study was performed on the eyes 
of this patient by Deutschmann.* A 
marked degeneration of the retina, 
most pronounced in the outer lay- 
ers with widespread pigmentation 
throughout, was noted in the affected 
eye. Corroborating earlier ophthal- 
moscopic observations, no pathologic 
changes were detected in the clinical- 
ly normal eye. 

Many cases of unilateral retinitis 
pigmentosa have been reported since 
Pedraglia’s initial account, but as the 
patient material began to accumulate 
ophthalmologists questioned the con- 
cept that this was a true retinal here- 
dodegeneration. In 1952 Francois and 
Verriest* reviewed 56 patients report- 
ed in the literature up to that time 
and concluded that only half were 
“authentic” (authenticité indiscuta- 
ble), and of these only ten were exam- 
ined after a sufficiently long interval 
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to rule out changes in the fellow eye. 
Francois and Verriest then proposed 
four postulates or criteria which a 
presumptive case of unilateral retini- 
tis pigmentosa must satisfy. These 
are (1) the presence in the affected 
eye of functional changes and an 
ophthalmoscopic appearance typical 
for a primary pigmentary degenera- 
tion; (2) the absence in the fellow eye 
of symptoms of a tapetoretinal dystro- 
phy with the presence of a normal 
electroretinogram (ERG); (3) a suffi- 
ciently long period of observation 
(over five years) to rule out a delayed 
onset in the unaffected eye; and, (4) 
exclusion of an inflammatory cause in 
the affected eye. 

The problem of diagnosing unilat- 
eral retinitis pigmentosa is not 
merely academic. Retinitis pigmento- 
sa is an untreatable, hereditary con- 
dition with poor prognosis. If a degen- 
eration of the outer retinal layers 
proves to be secondary to some exoge- 
nous process, however, the future 
health of the unaffected eye and the 
genetic implications for the patient’s 
offspring are drastically changed. We 
have studied seven cases, five of 
whom meet Francois and Verriest’s 
criteria for unilateral retinitis pig- 
mentosa. These five patients were 
examined some years after a unilat- 
eral loss in visual function was dis- 
covered and in all instances the cause 
was unknown. In addition, two pa- 
tients are presented having uniocular 
pigmentary degeneration produced 
by transient ophthalmic artery occlu- 
sion. The similarity of the latter pa- 
tients, both in ophthalmoscopic ap- 
pearance and functional deficit, to 
those individuals diagnosed as uni- 
lateral retinitis pigmentosa is strik- 
ing. In view of these findings, the pos- 
sibility that vascular insufficiency to 
the outer retinal layers may be re- 
sponsible for the occurrence of this 
unusual variant of pigmentary reti- 


“PLY GF 


nopathy is considered and discussed. 


Materials and Methods 


Of the seven patients, two were seen at 
the National Institutes of Health (patients 
1 and 2), four at the New York University 
Medical Center (patients 4 to 7), and one 
(patient 3) was seen at both institutions. 

All patients were hospitalized and had 
complete medical work-ups. In addition to 
the routine ophthalmologic examination, 
the following tests were performed: 

Visual Fields.— Peripheral fields were 
tested on the Goldmann projection perime- 
ter. Target specifications for each patient 
are indicated in the Figures. 

Dark Adaptometry.—The rate and 
final threshold of dark adaptation were 
measured with a modified Goldmann- 
Weekers adaptometer.® The subjects were 
dark adapted from a room illumination of 
approximately 40 foot candles. The test 
stimulus was a circular patch of white 
light subtending 11° and presented 10° 
below a small red fixation point. The test 
light flickered every second with an equal 
period of light and darkness. The subject 
controlled the brightness of the test light 
by means of a reversing switch which reg- 
ulated electrically the movement of a neu- 
tral density wedge in the light path. The 
subject was instructed to keep the test 
patch just above his threshold. As dark 
adaptation progressed, the test patch was 
progressively dimmed by the subject as he 
oscillated just above and below his actual 
threshold. The movement of the wedge 
was recorded on an ink writer providing a 
continuous record of the change in thresh- 
old with time. A check on reliability was 
afforded by occasionally interrupting the 
subject’s control of the test patch, shifting 
the wedge so that the test patch was far 
below threshold, and then allowing the 
subject to find his previous level. 

Electroretinography.—The ERG was 
recorded with a contact lens electrode 
(Burian-Allen) and a reference electrode 
on the forehead. The subjects’ eyes wete 
dilated with 10% phenylephrine (Neo- 
Synephrine) hydrochloride and 1% cyclo- 
pentolate hydrochloride (Cyclogyl). A stro- 
boscope (Grass PII) provided the light 
stimulus. The method used for recording 
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Fig 1.—Case 1.—OD, normal; OS, affected. A, Visual fields. l-4 refers to setting on Goldmann per- 
imeter (unfiltered 0.25 sq mm W). B indicates dark adaptometry; C, retinal profiles with red; D, blue 


test spots; and E, ERG. 





Fig 2.— Case 1.—OS, peripheral bone corpus- 
cular pigmentary changes. 


the scotopic and photopic components of 
the ERG has been described extensively 
elsewhere.® 

Perimetric Thresholds (Retinal Pro- 
files).—Thresholds for red (Wratten 70) 
and blue (Wratten 47B) spots of light sub- 
tending six minutes of visual angle were 
also obtained with the Goldmann-Weekers 
adaptometer after the completion of dark 
adaptation. By placing an appropriate 
diaphragm and filter over the white test 
patch used in the standard test of dark 
adaptation, small spots of red or blue light 
Were obtained. These flickered as the test 
light described above in the dark adapta- 
tion test. Similarly, the patient adjusted 
the same neutral density wedge to bring 
these small spots to threshold. Thresholds 
to the red test light appeared red, whereas 
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the blue light appeared colorless. The for- 
mer stimulated the cones at threshold; the 
latter, the rods. By moving the small red 
fixation spot, the thresholds of any retinal 
area could be tested by these red and blue 
lights. Routinely thresholds were obtained 
at the fovea, 5°, 10°, 20°, and 30° from fixa- 
tion along the vertical meridian. 


Report of Cases 


Uniocular Pigmentary Degenera- 
tion-Cause Unknown.—CasE 1.—A 42- 
year-old white man was seen for the first 
time at the National Institutes of Health 
at age 34 with a complaint of decreased 
vision in the temporal field of the left eye. 
All systemic studies including serologic 
tests were normal. Vision was 20/20 in 
each eye. Results from a fundus examina- 
tion of the right eye were completely nor- 
mal except for a small peripapillary ring 
of atrophy. The left eye was seen to 
have bone corpuscular pigment deposits 
throughout the periphery. The arteriole- 
venous (A-V) ratio was 1:2 and the disc 
was slightly hyperemic. Visual fields of 
the left eye showed a generalized peripher- 
al constriction to within 30°. A dark adap- 
tation curve of the affected eye showed 
slightly higher thresholds than the fellow 
eye during the test period, but at the end 
of 30 minutes the sensitivity was within 
normal limits. Retinal profiles showed 
normal rod and cone thresholds except in 
the far periphery where a slight sensitivi- 
ty loss was noted. Electroretinography 
showed absent photopic responses and 


only a tiny negative wave under scotopic 
conditions. In the unaffected eye results of 
all subjective tests and the ERG were 
normal. 

The patient was periodically examined 
over a period of eight years during which 
time his visual acuity slowly decreased 
and is at present 20/100. In addition, a fur- 
ther increase in peripheral fundus pig- 
mentation was seen. The visual field of the 
left eye was limited to a ten degree central 
island and the ERG was absent. Retinal 
thresholds beyond ten degrees were ele- 
vated above the recordable range but dark 
adaptometry, recorded in a less affected 
area, was only slightly elevated. Visual 
acuity, fundus examination, and electro- 
retinography of the fellow eye remained 
normal. Figures 1 and 2 show the func- 
tional and fundus findings at this time. 

CasE 2.—A 37-year-old white man was 
initially seen at the Bethesda Naval Hos- 
pital at age 24 with a complaint of blurred 
vision at near. Visual acuity was OD 20/40 
and OS 20/15. In the right eye a posterior 
polar opacity of the lens was noted while 
funduscopic examination revealed a waxy 
colored disc, attenuation of the arterioles, 
as well as proliferation and migration of 
pigment through the entire retinal periph- 
ery. The left eye was completely normal. 

The patient was next examined 13 years 
later when vision OD was 20/100 and OS 
was 20/15. The fundus showed further 
pigment proliferation which now formed a 
ring around the posterior pole. The pig- 
ment itself was dense and presented a 
bone-corpuscle configuration. The left eye 
remained completely normal. 

The visual field of the affected eye at the 
most recent examination showed only a 
six degree central island. A peripheral 
dark adaptation curve showed an overall 
elevation of 1 log unit and retinal profiles 
showed slightly elevated thresholds up to 
five degrees from the fovea and marked 
elevation beyond. Photopic and scotopic 
ERGs of the affected eye were extin- 
guished, but normal in the unaffected 
(left) eye. Figure 3 presents the most re- 
cent data for this patient. 

CasE 3.—A 54-year-old white man was 
first examined ophthalmologically at the 
age of 26. The patient gave a history of an 
abnormality in his right eye since the age 
of 11. Visual acuity at this time was OD 
20/30 and OS 20/15. The fundus of the 
right eye was reported to show “typical 
pigment deposits of bone corpuscle shapes 
scattered throughout the fundus.” The left 
eye was perfectly normal except for some 
medullated nerve fibers. The visual field 
in the right eye was limited to five degrees 
around the fixation point and a peripheral 
crescent-shaped ring of 20 degrees width 
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Fig 3.—Case 2.—OD, affected; OS, normal. A, Visual field. IIl-1 refers to setting on Goldmann per- 
imeter (4 sq mm white filtered). B indicates dark adaptometry; C, retinal profiles with red; D, blue 


test spots; and E, ERG. 
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Fig 4.— Case 3.—OD affected; OS normal. A, Visual field. l-4 and III-4 refer to settings on Gold- 
mann perimeter (unfiltered 0.25 sq mm white and 4 sq mm white respectively). B indicates dark 
adaptometry; C, retinal profiles with red; D, blue test spots; and E, ERG. 


encircling the temporal, inferior, and na- 
sal quadrants. Visual fields of the left eye 
were normal. 

The patient was examined 15 years lat- 
er (1957) at the National Institutes of 
Health where a systemic work-up, includ- 
ing serologic tests, showed no abnormal 
results. The best corrected vision was OD 
20/60 and OS 20/15. Slitlamp examina- 
tion showed a posterior subcapsular opaci- 
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ty of the right eye. Funduscopy revealed in 
the right eye a broad belt of heavy bone 
corpuscle pigmentation in a latticework 
arrangement surrounding the posterior 
pole and extending 3 disc diameters in 
width toward the periphery. The optic disc 
was pale and the arterioles narrowed with 
areas of fine sheathing. The left eye was 
normal. Visual fields were unchanged 
from those noted above. Dark adaptation 





Fig 5.—Case 3.—OD disc and inferonasally 
showing heavy pigment clumps and the slightly 
atrophic disc. 





Fig 7.— Case 4.—Visual fields. V-4 refers to 
the setting on the Goldmann perimeter 
(unfiltered 64 sq mm W). 


Y 









thresholds were elevated overall about 3 
log units in the right eye as compared to 
the left. The electroretinographic re- 
sponses in the right eye were absent while 
those of the left eye were completely nore 
mal. Figure 4 shows the functional find- 
ings obtained in 1957. 

The patient’s most recent examination 
was in 1969 (New York University Medi- 
cal Center) at which time the vision in the 
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Fig 8.—Case 6.—Two months following 
ophthalmic artery occlusion. Note the pigmen- 
tary dispersal. 


right eye was only hand movements at one 
foot, and OS was 20/15. The fundus of the 
right eye showed bone corpuscle type reti- 
nal pigment proliferation throughout the 
entire retina (Fig 5). The cataractous con- 
dition of the lens was unchanged. Visual 
fields were limited to a small crescent in 
the superior nasal periphery. The ERG 
was absent under both photopic and sco- 
topic conditions in the affected eye. Re- 
sults of fundus examination and all subjec- 
tive and objective tests continued to be 
completely normal in the left eye. 

A recent fluorescein angiogram showed 
the circulation time (arm to eye) to be 
normal and equal in both eyes. In the af- 
fected eye the dye-filled vessels were 
markedly attenuated. There was no leak- 
age of dye but intense choroidal fluores- 
cence was present in the areas showing 
pigment epithelial defects. The left eye 
angiogram was normal. 

CASE 4.—A 68-year-old white woman 
was seen in 1969 with a complaint of di- 
minished vision in the right eye. There 
was no family history of ocular disease. 

The vision was OD 20/25 and OS 20/25. 
Fundus examination of the right eye 
showed a normal disc with a nasal cres- 
cent of peripapillary atrophy. All retinal 
vessels appeared of normal size. There was 
a generalized pigment disturbance with 
large bone spicules and pigment strands, 
and there were multiple atrophic-appear- 
ing regions of large size throughout the 
periphery (Fig 6). The left eye was normal. 
The visual field of the right eye showed an 
arcuate scotoma extending both superiorly 
and into the inferior periphery. There was 
à slight constriction of the superior nasal 
field. Temporally, outside the area of the 
scotoma, the field was full (Fig 7). The 
ERG was extinguished for all stimulus 
conditions in the right eye and normal in 
the left. 
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Fig 9.—Case 7.—Ophthalmic artery occlusion 
OD, five hours after face mask anesthesia. 


Case 5.—A 57-year-old white woman 
was seen for the first time in 1967. She had 
a history of poor vision in the left eye, 
which she noted fortuitously at the age of 
27. There was no family history of ocular 
disease and her general health was good. 
Her vision was OD 20/20 and OS light per- 
ception with good projection. Results of a 
funduscopic examination of the right eye 
were completely normal. In the left eye the 
disc was slightly atrophic, the macular 
area markedly hyperpigmented, and heavy 
bone spicule pigmentation was seen 
throughout the periphery. Around the 
paramacular and peripapillary areas the 
retina appeared normal. The arterioles 
were narrowed throughout. The ERG of 
the left eye was completely absent. Find- 
ings from all subjective tests and the ERG 
of the unaffected right eye were normal. 

The patient was examined again in 1969 
and all the functional tests were un- 
changed from 1967. However, the left eye 
showed a beginning posterior subcapsular 
cataract. A fluorescein angiogram of the 
right eye showed no abnormalities; a 
study of the left eye was unsatisfactory 
due to lens opacities. 

Uniocular Pigmentary Degenera- 
tion-Ophthalmic Artery Occlusion. — 
CAsE 6.—A 19-year-old black girl was 
admitted to the Obstetrics Service of Belle- 
vue Hospital because of toxemia. She 
was not receiving medication. Three days 
after admission, a cesarean section was 
performed under general anesthesia and a 
stillborn child was delivered. Upon awak- 
ening from anesthesia, the patient com- 
plained of absence of vision in the right 
eye. 

Visual acuity was OD hand movements 
at one foot and OS 20/20. The right fundus 
showed marked attenuation of the entire 
arterial tree with slight edema at the pos- 
terior pole and in the macular area. The 


Fig. 10.—Case 7.—Retinal changes observed 
three months after ophthalmic artery occlu- 
sion. 


diagnosis was ophthalmic artery occlu- 
sion, probably secondary to face mask 
pressure. Two months later the right optic 
disc still showed normal color but the reti- 
nal arterioles were very narrow. There 
was a marked loss of retinal and choroidal 
pigment and a granular deposition of pig- 
ment throughout the retina. Choroidal 
vessels were easily visible in the supero- 
nasal quadrant (Fig 8). Only a small in- 
ferotemporal island of vision to hand 
movements remained in the right eye. Re- 
sults of an ocular examination and visual 
fields of the left eye were normal. In the 
right eye, the photopic ERG was extin- 
guished and the scotopic recording showed 
very reduced amplitudes. The ERG of the 
left eye was normal. 

CasE 7.—A 24-year-old black woman 
was seen in August 1965 because of a sud- 
den loss of vision in the right eye following 
face-mask anesthesia for a cesarean sec- 
tion. She was seen within five hours after 
delivery and showed a fixed, dilated pupil 
OD with faulty light perception. The fun- 
dus demonstrated narrowed arterioles and 
a cherry-red spot within the edematous 
retina (Fig 9). An electro-oculogram was 
attempted but no standing potential could 
be elicited. The ERG was extinguished 
and a tentative diagnosis of ophthalmic 
artery occlusion was made. 

The patient was examined over a three- 
month period following the trauma. Clear- 
ing of the retinal edema was rapid, but 
during this time there was a gradual loss 
of retinal pigment and the slow accumula- 
tion of heavy pigment clumps. The arter- 
ioles remained persistently narrowed and 
the optic disc became white (Fig 10). Vis- 
ual acuity showed no improvement. Fol- 
low-up EOG recordings showed no light 
rise although a standing potential could be 
obtained. The ERG remained extin- 
guished. 
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Comment 


The cause of retinitis pigmentosa 
. has been actively debated in the liter- 
ature for many years. Most investiga- 
tors, recognizing the implications of a 
normal fellow eye, the absence of sim- 
ilarly affected kin, and the late onset 
of the disease in most cases, suggest- 
ed that the entity was a secondary 
retinal disorder rather than an un- 
usual form of a retinal heredodegen- 
eration. Francois and Verriest* list 
14 possible exogenous agents, mostly 
infectious, which could produce the 
condition. In a more recent and less 
specific summing up of the problem, 
Francois’ states: 


. taking into consideration the fre- 
quently late appearance of the condition 
and consistent absence of hereditary 
characteristics, one wonders if this form, 
unlike the bilateral form, does not con- 
stitute a disease symptomatic of another 
local or general disorder, rather than an 
idiopathic form of degeneration. 


In the absence of trauma or a history 
of inflammatory disease, the most 
likely causal factor would be some 
compromise of the vascular supply to 
the retina. 

One is led to this conclusion by a 
consideration of several pieces of in- 
formation. It seems clear that the dis- 
ease presents itself as an entity basi- 
cally distinct from the heritable bilat- 
eral form, for in the majority of re- 
ported cases the fellow eye shows no 
abnormality by either psychophysical 
or electrical tests. Based on our 
knowledge of the changes present in 
even the earliest cases of true retini- 
tis pigmentosa, the idea that it is an 
asymmetric variant of the bilateral 
type is seemingly without basis. 

Those cases in which changes were 
found in the “good” eye do not clarify 
this aspect of the problem. Landolt’s 
patient, on whom postmortem histo- 
pathological studies were performed, 
is a case in point. One eye had 
ophthalmoscopic and histological 
changes compatible with retinitis 
pigmentosa while the fellow eye 
showed tabetic optic atrophy. It could 
be argued that the changes in both 
eyes were of inflammatory origin 
(since both were noted late in life) 
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thus weakening one of the estab- 
lished criteria for the condition: true 
one-sidedness. The author himself 
stresses the marked differences be- 
tween the eyes and intimates sepa- 
rate causes for each. Such alterna- 
tives greatly complicate the claim 
that it is a true unilateral retinitis 
pigmentosa. Similar complications 
arise when evaluating reports of 
minor functional changes in the unaf- 
fected eye.’ Do these cases really 
represent asymmetric variants of the 
bilateral form? If the more mildly 
affected eye represents early degener- 
ative changes, then the findings 
should be similar to results obtained 
from patients manifesting early 
stages of the more usual variety of 
retinal degeneration, or even some of 
the more unusual forms such as reti- 
nitis pigmentosa sine pigmento. We 
have learned to expect marked 
changes in electrical function in this 
group of diseases, even though find- 
ings from subjective tests of retinal 
function are near normal.® In con- 
trast, the lesser affected eye of pa- 
tients with unilateral pigmentosa 
shows little or no functional loss. 
Even the results of electro-oculog- 
raphic testing, reputed to be the most 
sensitive indicator of early retinal 
abiotrophy,” will only occasionally 
show minor abnormalities in the 
normal eye.’ Apparently, whatever 
the process is that produces the mild 
dysfunction in the better eye of some 
patients with unilateral retinitis 
pigmentosa it appears basically dif- 
ferent from the recognized forms of 
tapetoretinal degeneration. 

Thus, there appears to be insuffi- 
cient evidence to argue that unilater- 
al retinitis pigmentosa is an asym- 
metric variant of the classical disease. 
In most recent reports, either the af- 
fected eye itself does not fulfill the 
criteria for retinitis pigmentosa (this 
seems particularly true in Kolb and 
Galloway’s three cases’) or else the 
supposedly less affected eye shows 
changes not at all consistent with 
mild early abiotrophic disease. 

Additional skepticism concerning 
the primary cause of unilateral reti- 
nitis pigmentosa is derived from the 
fact that no one has been able to dem- 
onstrate that this disease is inherit- 


ed. No doubt a genetic basis to ex- 
plain many of the manifestations 
could be postulated (eg Dieterle and 
Avanza''), but the lack of familial 
incidence associated with any report- 
ed case makes any such explanations 
very speculative. 

Thus, the existing evidence sup- 
ports the notion that the condition 
bears only a slight resemblance to 
true retinitis pigmentosa and differs 
from the bilateral type in such basic 
respects as the age of onset, the pre- 
cipitous course, the enormous range 
of fundus and functional abnormali- 
ties, and the absence of an inheritable 
component. What then are the possi- 
bilities for exogenous agents produc- 
ing unilateral retinitis pigmentosa? 

Pigmentary retinopathy has been 
known to occur following a variety of 
inflammatory conditions: rubella, 
measles, vaccinia, cytomegalic inclu- 
sion disease, and syphilis.'® Syphilis 
especially has been felt by.some to be 
the possible causal agent in many 
cases of unilateral retinitis pigmento- 
sa.'* Others have felt that a unilater- 
al syphilitic pigment degeneration is 
extremely rare, if indeed it exists at 
all, and have ruled out syphilis be- 
cause of the absence of the EOG in 
unilateral retinitis pigmentosa, an 
unusual finding in a secondary pig- 
mentary degeneration of infectious 
origin.” The results of serological 
studies of patients with uniocular 
pigmentary degeneration reported by 
Weiss et al,'* Lauring,'® and Shoji*® 
were all negative as were those in 
this report. 

A vascular cause of unilateral ret- 
initis pigmentosa has always been a 
strong possibility. As early as 1890, 
Wagenmann sectioned several poste- 
rior ciliary arteries of the rabbit and 
produced a pigmentary retinopathy.” 
Nicholls?? repeated this work and 
found that by sectioning two thirds of 
the posterior ciliary arteries of the 
rabbit he could produce a pigmentary 
retinopathy in two weeks. In man, 
vascular occlusions are known occa- 
sionally to give rise to a pigmentary 
degeneration.” Patients 6 and 7 in 
this report represent cases of 
ophthalmic artery occlusion in which 
a pigmentary retinopathy developed 
in the affected eye, ophthalmoscopi- 
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cally similar in many respects to the 
first five cases in whom the cause was 
unknown. Recent studies!??” have 
shown retinal circulatory disturb- 
ances in patients with unilateral ret- 
initis pigmentosa, and Maeder and 
Muller” discuss a patient with cen- 
tral nervous system symptoms due to 
cerebral arteriosclerosis in associa- 
tion with a unilateral pigmentary 
degeneration. Kandori et al** recently 
reported two patients with unilateral 
pigmentary degeneration in whom 
skull x-rays and cerebral angiogra- 
phy were performed. In the first pa- 
tient, they found evidence of an old 
arachnoiditis extending from the op- 
tic canal to the frontal crest, and in 
the second, poor visualization of the 
ophthalmic artery and a narrowing of 
the optic canal. They felt that the 
pigmentary retinopathy developed 
secondary to chronic ischemia to the 
branches of the ophthalmic artery, 
produced in their first patient by a 
unilateral arachnoiditis and a nar- 
rowing of the optic canal, and from 
causes unknown in the second pa- 
tient. It is of interest to note that our 
patients 2, 3, and 5 all showed vary- 
ing degrees of optic atrophy in the 
affected eye, a finding compatible 
with vascular insufficiency but at 
variance with what is seen in the 
hereditary forms of generalized reti- 
nal degeneration.?’ Some electrophys- 
iological data obtained from patients 
in past reports also supports the no- 
tion of a vascular cause. Several, on 
whom electroretinographic record- 
ings were obtained, had a reduced or 
absent b-wave,®" a finding shown by 
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several workers to be associated with 
embarassment of the proximal blood 
supply to the retina.?®-9 


This study was supported by grants EY 00213 
and EY 35004 from the Public Health Service, 
National Eye Institute, National Institutes of 
Health. 
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Neodymium Laser Cyclocoagulation 


Hugh Beckman, MD, H. Saul Sugar, MD, Detroit 


Nineteen neodymium laser cyclocoagu- 
lations were performed on 18 glaucoma- 
tous eyes. Thirteen eyes can be considered 
successfully treated if a criterion of an 
intraocular pressure of 30 mm Hg or less is 
used. All 18 eyes are now pain-free. Neo- 
dymium cyclocoagulation seems as effec- 
tive as ruby cyclocoagulation in blue and 
brown eyes, and may possibly be more 
effective in dark-brown eyes. The intraocu- 
lar pressure lowering effect of neodymium 
cyclocoagulation may be slightly greater 
than that of ruby cyclocoagulation. To date, 
no serious complications of this procedure 
have been found. 


xperience with the use of ruby 
laser energy in treating 20 glau- 
comatous eyes was recently reported 
by us.'! The ruby energy is delivered 
through intact conjunctiva and sclera 
and is absorbed by the pigment of the 
ciliary body. The pressure lowering 
effect of this treatment was found to 
be more marked in blue than in more 
darkly pigmented eyes. It was specu- 
lated that neodymium energy, which 
is less absorbed by uveal pigment, 
might better penetrate into the inner 
layers of the ciliary body, and thus 
possibly be more effective than ruby 
energy in more deeply pigmented 
eyes. 


Materials and Method 


Laser. —The biomedical ruby laser sys- 
tem previously described by us? was modi- 
fied by removing the ruby rod and replac- 
ing it with a three-eighth-inch neodym- 
ium rod. 

Subjects.— Nineteen neodymium laser 
cyclocoagulations were performed on 18 
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eyes: four blue eyes, five brown eyes, and 
nine dark-brown eyes. One of the brown 
eyes had prior ruby laser cyclocoagulation. 
Four of the dark-brown eyes had prior 
ruby laser cyclocoagulation. One of the 
dark-brown eyes had both prior ruby and 
neodymium cyclocoagulation, and one of 
the dark-brown eyes had a prior attempt 
at argon laser cyclocoagulation. 

Method. — Anesthesia was obtained 
with a retrobulbar injection of 2% mepiva- 
caine with hyaluronidase. A lid speculum 
was inserted in the eye, and a surgical 
marking pen was used to divide the eye 
into eight sectors with marks 3.5 mm from 
the limbus. Thirty-two bursts of neodym- 
ium laser energy, each containing 6.5 
joules/sq mm were then aimed at the cil- 
iary body. If useful vision was present, a 
silvered contact lens was placed over the 
cornea to prevent stray energy from enter- 
ing the pupil. 


Results 


Immediately following treatment, 
a row of conjunctival burns was seen 
around the limbus at the impact sites. 
About 50% of the patients experi- 
enced postoperative pain, requiring 
codeine for relief. The pain may last 
for a day or two. A mild to moderate 
iritis was present for one to two 
weeks postoperatively and, occasion- 
ally, a very small hyphema occurred. 
After two weeks, the cells disap- 
peared from the anterior chamber, 
but a 4+ flare persisted for as long as 
six months in some eyes. The perilim- 
bal injection diminished rapidly and 
was usually absent after three to four 
weeks. The intraocular pressure be- 
gan to fall in 24 to 48 hours and usu- 
ally reached its lowest point two to 
four weeks postoperatively; although 
in this series, two eyes (cases 3 and 4) 
had maximum pressure drop after 
three months. 


All eyes that were treated were fol- 
lowed up for six months or longer. As 
seen in the Table, three of the four 
blue eyes maintained intraocular 
pressures of 30 mm Hg or less. Two of 
the five brown eyes maintained intra- 
ocular pressures of 30 mm Hg or less. 
One of the successfully treated brown 
eyes had prior ruby cyclocoagulation. 
Eight of the nine dark-brown eyes 
maintained intraocular pressures of 
30 mm Hg or less. Five of the success- 
fully treated dark-brown eyes had 
prior ruby or neodymium cyclocoagu- 
lation. The unsuccessfully treated 
dark-brown eye had prior argon cyclo- 
coagulation. Of the 18 eyes treated, 
13 could be termed successful by a 
criterion of maintaining intraocular 
pressure of 30 mm Hg or less. Six eyes 
had prior cyclocoagulation, of which 
five had a prior ruby cyclocoagulation, 
and the remaining one had both a 
prior ruby cyclocoagulation and neo- 
dymium cyclocoagulation. None of 
the patients experienced pain during 
the follow-up period, regardless of the 
final intraocular pressure. 

In the 13 eyes that were treated for 
glaucoma secondary to rubeosis irid- 
is, nine had successful reduction of 
intraocular pressure, although one 
eye (case 2A and 2B) required two 
neodymium procedures. Four of these 
eyes, including the one requiring two 
neodymium procedures, had prior 
laser cyclocoagulation. Of the four 
eyes with secondary glaucoma, two 
had successful reduction in pressure. 
One of these had prior ruby laser cy- 
clocoagulation. The eye with chronic 
simple glaucoma had a decrease in 
intraocular pressure to 11 mm Hg 
and maintained its visual acuity of 
20/400. 
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ge Follow-Up Study of Eyes Treated With Neodymium Laser Energy* 


Pressure, mm Hg 


; Eye aN Follow-Up 
Case l Cause Prior Therapy Color Before After Period, mo 
1 Rubeosis iridis *. . Argon cyclocoagulation Dark brown 70 58 10 
2A Rubeosis tridis Ruby cyclocoagulation Dark brown 65 70 l 
2B Rubeosis iridis Ruby cyclocoagulation, Dark brown 70 12 10 
neodymium 
cyclocoagulation 
3 Trauma Ruby cyclocoagulation Dark brown 60 23 9 


(3 times) 


4 Rubeosis iridis Ruby cyclocoagulation Dark brown 
5 


Rubeosis iridis 


Ruby cyclocoagulation 
(3 times) 


Dark brown 


76 8 10 
80 25 7 


6 Rubeosis iridis Ruby cyclocoagulation Brown 60 2 11 
(hyphema) 
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10 Rubeosis iridis ey Brown 80 76 10 
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16 . Aphakic Ruby cyclocoagulation Dark brown 59 14 
17 . Rubeosis iridis DEA Dark brown 50 30 
: 60 11 


18 Rubeosis iridis 
(hyphema) 


i Brown 


wN 


*Eyes treated with 32 bursts of 6.5 joule/sq mm neodymium laser energy, placed circumferentially 3.5 mm from the limbus. 


In no case were lenticular opacities 
found that seemed laser-induced. No 
fundus lesions were found in those 
eyes in which the retina could be 
examined. Three of the successfully 
treated eyes with rubeosis are main- 
taining intraocular pressures of less 
than 10 mm Hg, but no pain, inflam- 
mation, or shrinkage that is sugges- 
tive of phthisis has occurred to date. 
Two of these eyes had prior ruby cy- 
clocoagulation, and two of the three 
had hyphema present in the anterior 
chamber prior to any treatment. A 
third eye with hyphema prior to 
treatment has an intraocular pres- 
sure of 11 mm Hg. 


Comment 


_In our previously reported series of 
20 eyes that were treated by ruby 
laser cyclocoagulation, long-term fol- 
low-up study revealed that 12 of the 
20 maintained pressures below 30 
mm Hg. Of 20 eyes, all four blue eyes, 
two of the four brown eyes and six of 
the 12 dark-brown eyes were success- 
fully treated. This is roughly compa- 
rable to the results in the neodymium 
series. It should be noted, however, 
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that two of the dark-brown eyes, 
which yielded to neodymium therapy, 
each had three prior ruby cyclocoagu- 
lations, and that two of the success- 
fully treated dark-brown eyes each 
had one prior ruby cyclocoagulation. 
Eight of the 10 dark-brown eyes were 
treated successfully with a single 
neodymium treatment, with only one 
dark-brown eye requiring additional 
treatment. It might be argued that 
multiple treatments with either wave 
length were more effective than one 
treatment with either wave length, 
and only further experience can more 
accurately evaluate the relative ef- 
fectiveness of the two wave lengths 
in dark-brown eyes. Generally, those 
patients who were successfully treat- 
ed with neodymium carry lower in- 
traocular pressures than those treat- 
ed with ruby. 

Two of the ruby-treated eyes and 
three of the neodymitim-treated eyes 
have pressures of less than 10 mm 
Hg. Interestingly, all five of these 
eyes had glaucoma secondary to ru- 
beosis iridis and three of them had 
hyphema present in the anterior 
chamber prior to laser therapy. 


Of the 38 eyes in both series, two of 
the patients who were classified as 
failures have been lost to follow-up 
study. The other 36 eyes are pain- 
free, although some carry elevated 
pressures. It may be that laser cyclo- 
coagulation produces a corneal hypes- 
thesia that is similar to that de- 
scribed by Bietti® with cyclocryother- 
apy. To date, none of the treated eyes 
have required enucleation for pain, 
although one eye (not in these series) 
has been enucleated for cosmetic rea- 
sons. 

This investigation was supported in part by 
the Sinai Hospital of Detroit Education Corpora- 


tion, and by US Public Health Service grant 
3RO1 EY 00098. 
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ciliary body; glaucoma. 
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B-Scan Ultrasonography in Diagnosis 
and Management of Retinal Detachments 


D. Jackson Coleman, MD, Robert L. Jack, MD, New York 


B-scan ultrasonography in eyes with 
clouding or opacity of the ocular media 
uniquely indicates the presence of retinal 
and vitreous disease, and in eyes with clear 
media provides supplemental information 
to that obtained by optical methods. The 
present ultrasonographic study is based on 
evaluation of 160 patients with retinal de- 
tachments of all types. Forty detachments 
in this group were nonrhegmatogenous, 
including 25 detachments secondary to 
ocular tumors. B-scan ultrasonography 
graphically indicates the location and ex- 
tent of retinal detachments, and reliably 
differentiates rhegmatogenous retinal de- 
tachments from detachments secondary to 
solid tumors. The uses of B-scan ultrason- 
ography in the diagnosis and the preopera- 
tive and postoperative management of reti- 
nal detachments are outlined. 


Mei techniques of retinal de- 
tachment surgery have in 
large part been shaped by the wide- 
spread use of indirect ophthalmos- 
copy, which permits a thorough eval- 
uation of the peripheral fundus. 
However, optical evaluation tech- 
niques such as indirect ophthalmos- 
copy are useful in examination of the 
vitreous and retina only if the ocular 
media are clear. They are useful in 
examination of the subretinal space 
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only if the overlying retina is trans- 
parent and the subretinal fluid is 
clear. Ultrasonic evaluation tech- 
niques are not subject to these limita- 
tions. It is intended to show that B- 
scan ultrasonographic evaluation of 
the vitreous, retina, and subretinal 
space (especially in eyes with cloud- 
ing or opacification of the ocular 
media) adds a significant dimension 
of the diagnosis of retinal detachment 
and the management of patients with 
vitreoretinal abnormalities. 

The use of A-scan ultrasound in the 
diagnosis of retinal detachments was 
first described by Oksala and Lehti- 
nen in 1957.' Since then, several re- 
ports of A-scan ultrasonography of 
retinal detachments have appeared.?" 
B-scan ultrasonographic reports by 
Baum and Greenwood,’ Purnell,® 
and Coleman et al*® include photo- 
graphs of retinal detachments, but 
there is no report specifically dealing 
with the use of B-scan ultrasound 
in clinical retinal detachment prob- 
lems. 


Materials and Methods 


This report is based upon B-scan ultra- 
sonographic study of 160 patients with ret- 
inal detachments, all examined at the Ul- 
trasound Laboratory, Edward S. Harkness 
Eye Institute. Of these 160 patients, 120 
had rhegmatogenous retinal detachments, 
25 had detachments secondary to solid 
tumors (13 secondary to malignant mela- 
nomas of the choroid, 5 secondary to meta- 
static carcinomas of the choroid, 2 sec- 


ondary to choroidal hemangioma, and 5 
secondary to retinoblastoma); 10 had de- 
tachments of an inflammatory nature 
(such as Harada disease, uveal effusion 
syndrome, and larval granulomatosis); 3 
had detachments secondary to Coats dis- 
ease, and 2 had detachments as a result of 
retrolental fibroplasia. 

The B-scan instrumentation used in this 
study has been described in detail else- 
where,’ as have the techniques used in 
ocular ultrasonic examination. The pa- 
tient lies supine on an examining table 
and a water bath is formed about the eye 
by using a sterile self-adhering plastic 
drape. A drop of proparacaine hydrochlo- 
ride (Ophthaine) is instilled in the pa- 
tient’s eye and the eyelids are held open 
with a small Barraquer speculum. Sodium 
chloride or Ringers solution, pre-warmed 
to 37 C, is then placed in the plastic drape 
to a level approximately 1 cm above the 
eye. The transducer is suspended in the 
water bath over the eye and serial scans 
are made in any plane desired. For imme- 
diate postoperative cases, a sterile drape is 
used with sterile Ringers solution. We feel 
that no undue risk of contamination is af- 
forded since the major source of contami- 
nation is the patient’s own flora from the 
lids and conjunctiva. In addition, these 
bacteria are diluted by the 500 ml of ster- 
ile solution. In the five years that this 
technique has been used, we are not aware 
of a single case resulting in infection. 


Results ° 


Rhegmatogenous Retinal De- 
tachments.—The retina normally 
appears on B-scan ultrasonograms 
as a smooth, concave, acoustically 
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Fig 1.—Left, B-scan ultrasonogram, rhegmatogenous retinal detachment. Elevated retina forms 
an irregular line of echoes in the posterior vitreous. Choroidal curvature is smooth. Right, Schemat- 


ic diagram of left. 


opaque (white) surface formed by 
echoes from the vitreoretinal inter- 
face. These echoes are contiguous 
with, and inseparable from, echoes 
from the choroid and the sclera. A 
detached retina, however, appears on 
B-scan ultrasonograms as a thin, con- 
tinuous, acoustically opaque (white) 
line of echoes separate from, and an- 
terior to, echoes from the wall of the 
globe. A relatively flat detachment 
(Fig 1) has a narrow, acoustically 
empty (black) space between de- 
tached retina and the globe wall. The 
subretinal fluid-pigment epithelium 
acoustic interface has a smooth, con- 
cave contour. A highly elevated, to- 
tally detached retina (Fig 2) appears 
as convex bullae extending far into 
the globe from attachment points at 
the nasal and temporal ora serrata 
and at the optic disc. The space poste- 
rior to the elevated retina is acousti- 
cally clear (black). 

The extent of a detachment 
(whether partial or total) is ascer- 
tained by performing ultrasonic B- 
scans in serial, horizontal planes of 
the eye. Starting above the superior 
limbus, scans are made at 2-mm in- 
tervals along the vertical dimension 
of the globe. The serial, ocular, acous- 
tic sections, thus obtained, differen- 
tiate a true retinal detachment from 
a choroidal detachment, which ex- 
tends anterior to the ora serrata, and 
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Fig 2.—B-scan ultrasonogram, total rhegma- 
togenous retinal detachment. Elevated retina 
(arrows) can be traced from the nasal ora ser- 
rata to the optic nerve to the temporal ora ser- 
rata. Serial sectioning and tracing the detach- 
ment to the optic nerve is diagnostically im- 
portant. 


Orbital 


Optic Nerve 


Total Retina! Detachment 


Fig 3.—Left, B-scan ultrasonogram, long-standing rhegmatogenous retinal detachment. Vitreous 
retraction and shrinkage has drawn the retina into a ‘‘funnel-shaped” or “morning-glory” configura- 


tion. Right, Schematic diagram of left. 


from a vitreous veil (hemorrhage 
along the posterior hyaloid face), 
which cannot be traced back to the 
optic disc. The acoustic characteris- 
tics of returned echoes, best seen on 
the A-scan, further differentiate reti- 
nal detachments from vitreous 
changes, as retinal echoes have a 
higher amplitude than do vitreous 
membrane echoes. 

B-scan ultrasound indicates the 
thickness of the detached retina and 
the extent of retinal organization and 


shrinkage. A freshly detached retina 
appears as a thin white line, equal in 
length to the scleral arc from ora to 
ora. In long-standing detachments, 
the retina is thickened and often 
shrinks to form a chord from the optic 
disc to the ora serrata, thus taking on 
a “funnel-shaped” or “morning-glory” 
configuration. Such a contracted reti- 
nal detachment is shown in Fig 3. 
Cyst-like structures of the retina in 
long-standing detachments are indi- 
cated ultrasonically by thickened and 
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Fig 4.—B-scan ultrasonogram, long-standing 
rhegmatogenous retinal detachment. Area of 
the detached retina has become organized and 
forms a cystic structure (arrow). 





Detached 
Retina 





Fig 5.—Left, B-scan ultrasonogram, rhegmatogenous retinal detachment. Taut, thick vitreous 
band crosses the anterior vitreous and produces traction at the retinal periphery. Right, Schematic 
diagram of left. 


Retinal Malignant 
Detachment Melanoma 


Fig 6.—Left, B-scan ultrasonogram, retinal detachment secondary to malignant melanoma of the choroid. Center, Schematic diagram of left. Right, 


Pathologic section of enucleated eye. 


convoluted echo patterns (Fig 4). 
Often rhegmatogenous retinal de- 
tachments result from traction of vit- 
reous membranes or bands on the ret- 
ina. Vitreous membranes and bands, 
if bulky, are demonstrable ultrasonic- 
ally, as are the sites of vitreous 
membrane attachment, and associ- 
ated traction, on the retina (Fig 5), 
indicating the “stress sites” at which 
retinal holes may occur. 
Nonrhegmatogenous (“Second- 
ary”) Detachments.—B-scan ultra- 
sonography can demonstrate solid 
choroidal masses behind elevated 
retinal detachments (Fig 6 and 7). 
The ultrasonic appearance of the de- 
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Fig 7.—Left, B-scan ultrasonogram, retinal detachment secondary to choroidal hemangioma in a 
girl with Sturge-Weber syndrome. Right, Schematic diagram of left. 


Choroidal Hemangioma 
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Fig 8.—Left, B-scan ultrasonogram, retinal detachment secondary to an inflammatory mass at 










Retina/ 
Detachment 


Granulomea 


Sonal 


the posterior pole. Larval granuloma was diagnosed clinically. Right, Schematic diagram of left. 





Fig 9.—Left, B-scan ultrasonogram, retinal detachment secondary to Coats disease. Retina is 
markedly thickened temporally, and acoustically opaque, amorphous areas under the retina proba- 


Subretinal 
Lipid Deposits 


bly represent subretinal lipid deposits. Right, Schematic diagram of left. 


Fig 10.—Left, B-scan ultrasonogram, retinal detachment in retrolental fibroplasia. The shrunken 
organized retina forms a dense band across this microphthalmic eye. Right, Schematic diagram of 


left. 
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Shrunken, Organized 
Retina 





Fig 11.—B-scan ultrasonogram, postopera- 
tive choroidal effusion. The B-scan ultrasono- 
graphic appearance of choroidal effusion is 
pathognomonic, a smooth, circumferential 
convex choroidal and ciliary elevation strad- 
dling the ora serrata. 


tached retina in such cases is, of 
course, the same as in rhegmato- 
genous detachments. However, poste- 
rior to the detached retina, an acous- 
tically opaque (white) mass lesion is 
seen instead of an acoustically clear 
(black) space. The crescentic, subret- 
inal fluid-pigment epithelium inter- 
face is distorted by a solid choroidal 
tumor (Fig 6). Serial acoustic section- 
ing of the eye is required to show 
tumors that may le inferior or supe- 
rior to an apparent typical rhegmato- 
genous detachment on an axial scan 
plane. 

Retinal detachments may also be 
secondary to inflammatory (Fig 8), 
exudative (Fig 9), and cicatricial (Fig 
10) conditions. The subretinal space 
in these conditions is acoustically 
clear except in the region of the in- 
flammatory focus or cicatrix. That is, 
the subretinal fluid is acoustically 
quiet, unless hemorrhagic, but tissue 
abnormalities may be seen. Evidence 
of inflammation may be detectable in 
the overlying sclera and Tenon space, 
or in the optic nerve.!°""! 

Postoperative Situations. — Fig- 
ure 11 is an ultrasonogram of an eye 
after surgery showing a choroidal 
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Fig 12.—Left, B-scan ultrasonogram, eye with mass under partially settled retina after detach- 
ment surgery. Large malignant melanoma is seen along this inferiorly located scan plane. Right, 


Schematic diagram of left. 


effusion which appears as a smooth, 
circumferential, convex elevation 
straddling the ora serrata. The A- 
scan can be used to distinguish be- 
tween choroidal effusion (acoustically 
clear, choroidal space) and choroidal 
hemorrhage (low amplitude echoes in 
the choroidal space). Figure 12 is an 
ultrasonogram of an eye following 
fluid drainage for a retinal detach- 
ment. Postoperatively, a dark mass 
was noted under the settled retina. 
Ultrasonically, a choroidal melanoma 
was seen to underlie the inferior reti- 
na. Melanomas can be acoustically 
differentiated from choroidal hemor- 
rhage using an A-scan. In melano- 
mas, the initial echoes are of high 
amplitude and gradually decrease in 
height due to attenuation; in hemor- 
rhage, the echoes are of low ampli- 
tude and do not “decay.” Figure 13 is 
an ultrasonogram of an eye with an 
encircling element which moved pos- 
teriorly until it was adjacent to the 
optic nerve. 


Conclusions 


Two standard modes of diagnostic 
ophthalmic ultrasound, A-scan and 
B-scan, are available. B-scan ultra- 
sound requires somewhat more com- 
plex electronic equipment than A- 
scan, but possesses numerous inher- 
ent advantages.’ 

In eyes with opaque media, the ex- 
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tent and location of retinal detach- 
ments can be shown with B-scan ul- 
trasound. Although retinal holes are 
not demonstrable ultrasonically, the 
probable site of a retinal tear at the 
insertion of a vitreous membrane or 
band may be indicated by ultrasound. 
Knowledge of ultrasonically derived 
estimates of the globe size may aid 
the surgeon in optimal placement of 
encircling elements, since positioning 
for the “great circle” depends on globe 
size. 

A long-standing detachment may 
be evidenced by vitreous contracture 
and a “morning-glory” configuration, 
or by the presence of retinal cysts. 
Absolute inoperability of retinal de- 
tachments can be stated on ultrasonic 
criteria. 

B-scan ultrasonography is very use- 
ful as an aid in diagnosing secondary 
retinal detachments in eyes with ei- 
ther clear or opaque media. The pres- 
ence of a solid choroidal tumor behind 
highly detaehed retina is graphically 
demonstrated by ultrasonography. B- 
scan ultrasonography should be used 
in the preoperative evaluation of all 
atypical retinal detachments, such as 
detachments with smooth bullae and 
shifting fluid, detachments without 
visible retinal breaks, detachments 
with discoloration under elevated ret- 
ina, and detachments associated with 
elevated intraocular pressure. 





Fig 13.—B-scan ultrasonogram, eye with en- 
circling element after detachment surgery. 
Buckle can readily be demonstrated ultra- 
sonically (arrows), and has migrated to the pos- 
terior pole of the eye, or adjacent to the optic 
nerve (ON). 


Ultrasonography is useful in the 
evaluation of vitreous pathologic 
findings, such as hemorrhage, mem- 
branes, and traction bands, particu- 
larly in the presence of optically un- 
satisfactory media. Due to its ability 
to detect and localize pathologic 
changes in the vitreous compartment 
by “serial sectioning” of the eye, B- 
scan ultrasound promises to be of 
great value in the developing field of 
vitreous surgery.” 

After retinal detachment surgery, 
numerous situations may arise in 
which management can be facilitated 
by ultrasonography. 

1. Occasionally after an encircling 
procedure, especially if extensive 
cryotherapy has been utilized, cho- 
roidal effusion or hemorrhage may oc- 
cur and cause angle compromise with 
elevation of intraocular pressure. 
Usually the choroidal effusion or 
hemorrhage is visible with the indi- 
rect ophthalmoscope. However, a 
cloudy cornea, a miotic pupil, or a 
cataract may prevent visualization. 
B-scan ultrasonography in this condi- 
tion shows the pathognomonic ap- 
pearance of a choroidal effusion, a 
smooth, convex, circumferential ele- 
vation straddling the ora serrata: 
Choroidal effusion may be differen- 
tiated from choroidal hemorrhage 
with the A-scan. Demonstration of a 
localized choroidal effusion may indi- 
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cate a site for posterior sclerotomy, 
should this be indicated. 

2. The extent of settling of the reti- 
na after detachment surgery may not 


media or a very miotic pupil. In this 
situation, B-scan ultrasonography 
can provide accurate information as 
to the position of the retina. 

3. In rare instances, a discolored 


under settled retina following fluid 
drainage at detachment surgery. Ul- 
trasonography aids in the differentia- 
tion of a choroidal tumor from cho- 
roidal hemorrhage in such cases. 

4, B-scan ultrasonography can 
demonstrate the presence of an encir- 
cling element or large local implant 
in patients where their history is un- 
clear and media are cloudy. Posterior 
migration of an encircling element 
can be shown ultrasonically. 
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be optically evaluated due to cloudy 


area or mass may become evident. 


This investigation was supported by Public 
Health Service grant EY-00275-07 from the 
National Eye Institute, Department of Health, 
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ondary detachment; vitreous surgery; ret- 
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Retinal neovascular proliferations in 21 
eyes of patients with sickling disorders 
were treated by argon laser photocoagula- 
tion. Nineteen eyes (90.5%) were free of 
perfused neovascular tissue at the time of 
follow-up, and 73 of 75 discrete neovascu- 
lar patches (97%) were obliterated or non- 
perfused. The most effective technique of 
photocoagulation involved closure of feed- 
er arterioles as they entered the neovascu- 
lar patches. Vitreous hemorrhage occurred 
immediately or within the first week after 
photocoagulation in 14% of treatment ses- 
sions. All hemorrhages were minimal in 
amount and apparently inconsequential. 
Only one eye had a late, spontaneous vitre- 
ous hemorrhage. Induced field defects 
were Clinically insignificant. Evidence sug- 
gests that argon laser photocoagulation is 
an effective treatment for proliferative sic- 
kle retinopathy. Whether or not it is more 
effective and less dangerous than xenon 
arc photocoagulation requires further eval- 
uation. 
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hotocoagulation with argon laser 
radiation is considered an effec- 
tive treatment for several retinal 
vascular diseases, primarily because 
of its emission in the blue-green por- 
tion of the visible spectrum, its small 
beam diameter, its precise focusing 
capabilities, and hence its presumed 
capacity to coagulate blood vessels.'’ 
Sickling disorders, particularly sickle 
cell hemoglobin C disease (SC dis- 
ease) and sickle cell thalassemia (S 
thal), are complicated by patches of 
retinal neovascularization. This type 
of retinitis proliferans has been found 
to progress spontaneously, frequently 
leading to vitreous hemorrhage and 
retinal detachment.*'* Such neovas- 
cular changes rarely regress without 
treatment. Consequently, interrup- 
tion of the progressive course of this 
potentially dangerous retinopathy is 
desirable,'*!> and results from pro- 
phylactic xenon arc photocoagulation 
have been encouraging.” 

This study reports the technique 
and results of argon laser photoco- 
agulation of proliferative neovascular 
lesions in 21 eyes of patients with SC 
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Ý Neovascular Sea Fan @Black Sunburst 


Fig 1.—Top left, Schematic representation of right eye of patient 3 on 
April 28, 1971, showing neovascular sea fan at 9:30 position and black 
sunbursts. Views of sea fan before and after argon laser photocoagula- 
tion are shown in remaining parts of Fig 1. Top center, Prior to laser pho- 
tocoagulation, fluorescein angiography shows perfused neovascular sea 
fan at 9:30 position. Note typical zone of ischemia peripheral to neo- 
vascular tissue (arrows). Top right, One day after initial photocoagulation 
directly to sea fan, fluorescein angiography (22 seconds after injection) 
shows persistent perfusion, indicating need for re-treatment. Bottom 


disease, S thal, and sickle cell trait. 
Clinical Data 


Sixteen Negro patients (21 eyes) 
who were referred to us from the 
University of Illinois Hospital, the 
West Side Veterans Administration 
Hospital, and Cook County Hospital, 
Chicago, were found to have retinal 
neovascularization. Seven patients 
had no specific ocular complaints, and 
their retinopathy was detected in the 
course of a routine eye examination. 
Eight patients complained of blurred 
or poor vision, and one patient had 
floaters. The diagnoses of SC disease 
(ten patients), S thal (four patients), 
and sickle cell trait (two patients) 
were made by starch block, hemoglo- 
bin electrophoresis and family studies. 
The following tests were performed 
prior to and following photocoagula- 
tion: (1) best corrected distance visual 
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acuity; (2) perimetry with the Gold- 
mann hemispherical projection pe- 
rimeter; (3) fundus examination 
through dilated pupils with an indi- 
rect ophthalmoscope; (4) color fundus 
photography; and (5) fluorescein an- 
giography with techniques described 
previously.®® 

Retinal lesions were charted on 
8x 12-inch fundus drawings, and 
clinical staging of the retinal changes 
was made using the classification 
previously published.* Since our in- 
terest concerned the neovascular le- 
sions and their response to laser pho- 
tocoagulation, only stages III to V 
will be recorded here.* 

Photocoagulation was done in all 
21 eyes using an argon laser photo- 
coagulator with a Zeiss slit-lamp de- 
livery system. Each pupil was maxi- 
mally dilated with 1% tropicamide 
(Mydriacyl) and 10% phenylephrine 





left, Fifty seconds after photograph in Fig 1, top right, angiography shows 
typical increase in leakage of fluorescein into vitreous. Bottom center, 
Three weeks after initial photocoagulation, fluorescein angiography 
(76 seconds after injection) shows persistence of perfusion of neovas- 
cular sea fan. Bottom right, Thirty-nine days after second argon laser 
photocoagulation, fluorescein angiography shows cessation of perfusion 
of neovascular sea fan. In both treatments, photocoagulation burns were 
directed at flat, neovascular tissue. In addition, feeder arteriole was also 
treated during second laser treatment. 


hydrochloride drops, and the eye was 
then anesthetized with topically ap- 
plied 0.5% proparacaine hydrochlo- 
ride (Ophthaine). The patient was 
then seated in front of the slit lamp, 
and the Goldmann three-mirror con- 
tact lens, into which 3% methylcellu- 
lose had been placed, was inserted. In 
two cases, retrobulbar injection of 
lidocaine (Xylocaine) was required 
during the procedure to alleviate pain 
felt during photocoagulation. 

Either or both of two objectives 
were used in treating each neovascu- 
lar lesion, namely, occlusion of the 
feeding arteriolar vessels permanent- 
ly or obliteration of the entire neovas- 
cular lesion. Consequently, energy 
densities were gradually increased 
until either or both of these objectives 
were met. Exposure times and power 
settings were individually increased 
until vascular channels showed inter- 
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Fig 2.—Top left, Schematic representation of left eye of patient 2 prior 
to argon laser photocoagulation on Aug 19, 1970. Top center, Fluorescein 
angiography of inferotemporal area of left eye prior to photocoagulation. 
Arteriovenous phase (122 seconds after injection) shows diffuse leakage 
of fluorescein (arrows). Top right, Red-free, preinjection photograph of 
same area shown in Fig 2, top center, one day after argon laser photo- 
coagulation. Solid arrows indicate argon burns of feeder vessels. Note 
large fibrous membrane (open arrows) overlying neovascular tissue. 
Bottom left, Fluorescein angiography of same area as in Fig 2, top right, 
one day after argon laser photocoagulation. Early arteriovenous phase 
(90 seconds after injection) still shows some leakage of fluorescein from 
sea fan. Other vessels have been occluded. Bottom center, Thirty-five 











days after second argon laser photocoagulation, fluorescein angiography 
shows that progressive reduction in perfusion of neovascular tissue has 
been induced. Angiogram 63 seconds after injection still shows some 
leakage of fluorescein because feeder arteriole (arrow) is still patent 
(cf Fig 2, bottom right). Bottom right, After fourth argon laser photocoag- 
ulation, fluorescein angiography in arteriovenous phase (36 seconds 
after injection) shows no more leakage of fluorescein, indicating total 
absence of perfusion of neovascular tissue. All photocoagulation burns 
have been placed over feeder blood vessels rather than to the neovas- 
cular sea fan itself, and abrupt cessation of blood flow can be seen (cf 
Fig 2, bottom center). 


ruption of their blood columns. A 
common initial combination of in- 
strument settings was as follows: 50u 
to 100, 0.1 second, 150 milliwatts. 

The patients were sent home after 
treatment, and follow-up examina- 
tions were done at one to four-week 
intervals. Subsequent treatment was 
done at intervals of weeks to months 
if follow-up fluorescein angiograms 
showed continued perfusion of the 
neovascular lesion with leakage of 
dye into the vitreous. 

Twenty-one eyes were treated for 
neovascular lesions. One eye (case 1, 
OS) was also treated for a retinal hole 
with localized retinal detachment 
along with the neovascular lesions. 
Photocoagulation of this hole was 
supplemented with transconjunctival 
cryotherapy because adequate cho- 
rioretinal burns were prevented by 
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an overlying vitreous membrane. 
Another eye (case 4, OD) was treated 
for a horseshoe tear to which a vitre- 
ous band was adherent. A round reti- 
nal hole was also coagulated in an 
additional eye (case 7, OD). 


Results 


The average number of treatment 
sessions for neovascular lesions was 
2.4, ranging from one to five. The fol- 
low-up period averaged six months, 
ranging from 2 to 11 months (Table 1). 

For neovascular lesions, the aver- 
age final power setting that was re- 
quired to interrupt blood flow in the 
treated vessels was 311 milliwatts 
(range, 50 to 750 milliwatts), and the 
average number of burns per treat- 
ment session was 102 (range, 7 to 
314). The most commonly used expo- 


sure time was 0.5 second, and the 
most commonly employed beam di- 
ameter was 100y (Table 2). 
Angiography was indispensable in 
evaluating whether or not neovascu- 
lar tissue continued to carry blood 
because simple ophthalmoscopy was 
often misleading. For example, the 
black, mottled healed scar created by 
argon photocoagulation can, just like 
that created by xenon photocoagula- 
tion, camouflage perfused neovascu- 
lar channels, which become evident 
only with angiographic techniques. 
Consequently, since the goal of treat- 
ment was the total cessation of perfu- 
sion of neovascular channels (in order 
to minimize the possibility of subse. 
quent hemorrhage), fluorescein angi- 
ography was invaluable in determin- 
ing how often to re-treat an eye (Fig 1 
and 2). The camouflaging of residual- 
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ly perfused neovascular tissue was 
most often observed when entire neo- 
vascular patches had been photoco- 
agulated. This technique of photoco- 
agulation has also appeared consider- 
ably less effective, more time-consum- 
ing, and possibly more dangerous (in 
terms of inducing hemorrhage) than 
did photocoagulation of feeder arte- 
rioles. Thus, it was largely abandoned 
after initial trials in favor of the lat- 
ter approach (Fig 3). 

Simple ophthalmoscopy (without 
angiography) can also be misleading 
because effective interruption of a sea 
fan’s arteriolar and venular blood 
flow may trap blood within complete- 
ly isolated neovascular segments 
having no flow whatsoever. Yet, this 
blood may remain red for several 
months, and thus provide an illusion 
of active flow even though none ex- 
ists. On the other hand, if a perfused 
sea fan is effectively rendered ischem- 
ic by complete closure of its feeder 
vessels, and its red neovascular tissue 
shrinks and becomes white, there is 
virtually never any perfusion of such 
atrophic, fibrotic patches, as shown 
by angiography (Fig 4). 

Closure of feeding arterioles was 
extremely difficult when these vessels 
were elevated anterior to the plane of 
the retina. It was relatively easy, 
however, to induce interruption of the 
blood column by photocoagulating 
the feeder vessels where they lay flat 
against the retina (in proximity to 
the retinal pigment epithelium). 
Nonetheless, such apparently effec- 
tive treatment often was followed in 
hours or days by reopening of the ini- 
tially closed vessels—either due to 
relaxation of vascular spasm, to 
movement of a thrombus down- 
stream, or due to actual recanaliza- 
tion of a thrombosed vascular seg- 
ment. Re-treatment was then per- 
formed. In order to minimize field 
loss, photocoagulation of feeders was 
directed at those sites that were 
immediately posterior (proximal) to 
the points of emergence of these ves- 
sels into the vitreous. Since sea fans 
are virtually never perfused along 
their peripheral (anterior) borders, 
there was no need for them to be pho- 
tocoagulated except along their poste- 
rior borders where feeder arterioles 
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entered the neovascular tissue. 

At the onset of treatment, all eyes 
had stage III lesions*® (neovascular 
proliferations) of proliferative sickle 
retinopathy (Table 1). At the most 
recent follow-up examination after 
photocoagulation, only two eyes 
(9.5%) had patent neovascularization, 
and both were classified substage 18 
(Table 1, Fig 5 and 6). Fluorescein 
angiography revealed that 73 of 75 
individual sea fans (97%) were oblit- 
erated or nonperfused (Fig 7). With 
the exception of one eye (case 11), 
there was no fresh vitreous blood at 
the time of the most recent follow-up 
examination, although evidence of 
recent vitreous hemorrhage had been 
visualized in ten eyes at the onset of 
treatment (Fig 8). 

All retinal breaks were effectively 
sealed; one required simultaneous 
cryotherapy because an overlying 


vitreous membrane diffused the laser 
beam. 

At follow-up examination time, 
visual loss greater than 2 Snellen 
lines occurred in only two eyes (Tables 
1 and 3): cases 5 (OD) and 11 (OS). 

The most frequent complication 
was vitreous hemorrhage, which oc- 
curred at the time of photocoagula- 
tion in seven cases (five neovascular 
cases and two cases of retinal hole). 
Vitreous hemorrhage also occurred 
after one day in one patient (case 10) 
and within one week in another pa- 
tient (case 9) with neovasculariza- 
tion. The rate of hemorrhage per 
treatment session for neovascular le- 
sions that occurred immediately or 
during the first week after photocoag- 
ulation was therefore seven of 50 or 
14%. All of these hemorrhages were 
slight. Those that occurred at the 
time of photocoagulation were imme- 


Fig 3.—Top left, Schematic representation of left eye of patient 12 showing multiple neovascular 
sea fans on Oct 11, 1971. Top right, Fluorescein angiogram prior to argon laser photocoagulation 
showing neovascular sea fan at 7:30 position (27 seconds after injection). Note peripheral ischemia 
and network of arteriovenous anastomoses (arrows) adjacent to sea fan. Bottom left, Fluorescein 
angiogram one day after initial argon laser photocoagulation shows complete cessation of perfusion 
of neovascular tissue. Bright fluorescence occurs from burned areas. Note abrupt cessation of per- 
fusion created by argon laser burns (arrows) that were aimed at feeder blood vessels. Bottom right, 
One month after second and last argon laser photocoagulation, fluorescein angiography 29 seconds 
after injection shows complete absence of perfusion of neovascular tissue. There is consequently no 
leakage of fluorescein. (Arrows are placed in same locations as in Fig 3, bottom left.) 
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Fig 4.—Top left, Schematic representation of left eye of patient 11 
showing multiple neovascular sea fans on Oct 18, 1971. Top center, Red- 
free, preinjection photograph of fundus shown in Fig 4, top left, demon- 
strating area of neovascular sea fans at about 1-o’clock position imme- 
diately after argon laser photocoagulation (arrows) of feeder vessels. Neo- 
vascularization is almost invisible without angiography (cf Fig 4, top 
right). Top right, Fluorescein angiogram of same area shown in Fig 4, 
top center, showing fluorescence of burned areas (black arrows) immed- 
iately after photocoagulation and of persistently perfused neovascular 
sea fan (white arrows) 47 seconds after injection. Note value of angiog- 


Fig 5.—Following argon laser photocoagulation, percent of eyes in- 
volved in neovascularization (stage III® proliferative sickle retinopathy 
[PSR]) fell from 100% to 9.5%. Number of eyes with stage IV! PSR (vit- 
reous hemorrhage) fell from 47.6% to 4.8%. No eye, either prior to or 
after photocoagulation, had a stage V* (retinal detachment) lesion. 
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raphy in demonstrating persistently perfused tissue (cf Fig 4, top center). 
Bottom left, Red-free, preinjection photograph of same area shown in 
Fig 4, top center and right, demonstrating that the previously red neo- 
vascular sea fan has become white and atrophic (arrows) two months 
after additional argon laser photocoagulation. Bottom right, Two months 
after last argon laser photocoagulation, area shown in Fig 4, top center 
and right and bottom left, demonstrates complete cessation of perfusion 
of neovascular tissue. Consequently, there is no leakage of fluorescein 
into vitreous. 


Fig 6.— Following argon laser photocoagulation, only two of the 21 eyes 
demonstrated evidence of persistent neovascular tissue (stage III), and 
both eyes were only minimally involved (substage 1°). 
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Hemo- 
globin 
Patient, Age, Sex Type 
1, 33, M* S thal: 
2, 43, M S thal 
3, 24, M S thal 
4, 24, F sc 
5, 36, F sc 
6, 37, M Sc 
7, 53, F Sickle cell 
trait & 
diabetes 
8, 31, F Sickle cell 
trait 
9, 54, F SC & 
E diabetes 
10, 24, M SC 
11, 43, M sc 
12, 25, M Sc 
13, 37, M $ thal 
14, 38, M SC 
15, 28, M Sc 
16, 43, F SC 


Vision : 
Symptom A A No. of Sea Fan: 
at Pre- Post- ' Treat- Treated; 
Eye Examination treatment treatment ments Obliterate 
OD Transient 20/20 20/20 5 4/3 
blurred 
OS vision OD 20/20 20/20 4 {treatment 5/5 
of retinal 
hole included 
in 1 treatment) 
OS 20/20 20/20 4 1/1 
OD 20/20 20/20 2 1/1 
OD 20/20 20/20 1 (for retina! 
hole) 
OSs ees 20/20 20/20 2 1/1 
OD Recurrent 20/25 20/60 3 5/5 
blurring 
OS U. 20/30 20/40 3 3/3 
OD Retinal detachment 20/30-3 20/30 3 4/4 
in opposite 
eye 
OD Poor vision 20/60 20/60 3 (1 treatment Fi7 
for retinal 
hole) 
OD Floaters 20/25 20/25 4 2/2 
Os Poor vision 20/60 20/50 1 2/2 
oD Poor vision OU 20/50 20/30 1 8/7 
OS 20/40 20/25 4 8/8 
OS Poor vision 20/20-3 20/20-3 3 9/9 
in opposite {hand motions 
eye when developed 
late hemorrhage) 
OD Previous vitreous 20/20 20/20 1 1/1 
Os hemorrhage 20/20 20/20 2 5/5 
OD 20/20 20/25-3 1 1/1 
OS ahs 20/25 20/40+1 2 ‘1 
OD Blurring 20/30 20/30 1 3/3 
OD 20/25 20/40 1 1/1 
OD 20/20 20/20 1 3/3 


is 


Table 1.—Ctinica 


' *Class V was not graded for this case because of the extremely small size of the localized retinal detachment. 


diately controlled by repetitive appli- 
cation of the laser beam at the site of 
the hemorrhage at a wider beam 
diameter, with or without a higher 
power setting. One advantage of the 
slit-lamp delivery system is the pa- 
tients erect sitting position. Any 
induced bleeding trickled inferiorly 
toward the most dependent part of 
the eye. Visualization and recoagula- 
tion of the area of origin of the hemor- 
rhage was thereby permitted. All of 
these hemorrhages disappeared after 
a few days, and no residual changes 
were observed. l 

One eye (case 11) spontaneously 
bled three months after its last photo- 
coagulation, reducing vision to the 
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hand motions level. Fundus details 
were obscured, and the source of the 
hemorrhage could not be identified, 
even with fluorescein angiography. 
Another eye (case 10, OS) bled four 
months after its last photocoagula- 
tion immediately after sustaining 
severe blunt trauma directly to the 
eye. 

Field losses were noted in three of 
17 eyes (17.6%) tested. In each case, 
the loss was mild constriction of the 
peripheral field (<15° loss of pe- 
ripheral field), and none was symp- 
tomatic. 


Comment 


Previous studies of the natural his- 


tory of untreated proliferative sickle 


retinopathy®*4143 have shown that 
neovascular lesions tend to bleed 
spontaneously and frequently into 
the vitreous. The results may be dev- 
astating, either due to immediate 
visual loss or because of delayed, de- 
generative effects on the vitreous, . 
such as syneresis, membrane forma- 
tion, and traction band development. 
Retinal tears and retinal detach- | 
ments are the logical sequelae.'* Such 


. detachments are particularly difficult 


to correct surgically.145 

In addition to the direct and indi- 
rect effects of erythrocytes and iron 
on the vitreous, it is likely that dele- 
terious effects on the vitreous result 
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Treated Eyes 


Retinal Class® 


emmm 


from the chronic, incessant transuda- 
tion occurring from the neovascular 
patches. Fluorescein angiography con- 
firms the presence of large amounts 
of plasma that continually enter the 
vitreous from the sea fans. Presum- 
ably, this breakdown of the normal 
blood-vitreous barrier contributes to 
premature vitreous degeneration. 
Therefore, because of the potential 
and actual hazards of perfused neo- 
vascular patches, prophylactic oblit- 
eration of these lesions has seemed 
to be a worthwhile objective. With 
complete cessation of perfusion, ab- 
normal transudation ceases, and the 
potential for vitreous hemorrhage is 
minimized. It has therefore seemed 
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Pretreatment Posttreatment Follow-Up 
III IV V iII IV V Complications Field Changes Period, mo 
2 1 0 1 0 O None OU 9 OU 
2 0 0 O 0 0 Some hemorrhage while 
being treated for 
retinal hole 

2 0 0 0 0 O Slight hemorrhage None 3 
during 4th treatment 

1 0 0 0 O 0 je None 2 

0 0 O 0 0 O Some hemorrhage while None OU 11 OU 
being treated for 

1 0 0 0 0 0 retinal hole OD 

2 1 0 0 0 (0) Temporary field 8 OU 

constriction OD 

1 1 0 0 O O None OS 

2 0 O 0 0 O None 11 

3 0 0 O 0 O 9 

2 1 0 0 O O Tiny hemorrhage None 7 
during treatment 

2 1 O 0 0 0 Slight hemorrhage hi 3 
1 week after 
treatment 

3 4 0 1 O 0 Small hemorrhages Mild temporal 62 OU 
during treatment constriction 
OD and 1 day OD 

3 0 0 O O after treatment 3 OS he 

3 O 0 4 O Small hemorrhage None 6 
during treatment 3 

1 3 O O O 0 None OU 62 OU 

2 0 O 0 0 O 

1 0 O 0 O 0 None OU 51/2 OU 

1 0 0 0 O 0 

2 1 O 0 O 0 Slight bleeding Slight nasal 51/2 
during treatment constriction 

0 O 0 O 0 2/2 
O 0 O 0 O 3 


desirable to obliterate directly all 
neovascularizations or to terminate 
completely, in as short a period of 
time as possible, all arteriolar blood 
flow to all neovascular patches. 
Xenon arc photocoagulation has 
been shown to be effective in the 
treatment of sickle-induced neovas- 
cularizations.!? Forty-eight percent of 
eyes and 74% of sea fans were effec- 
tively treated by the xenon arc photo- 
coagulator.! The rate of hemorrhage 
was 5.2% per treatment session 
(Table 3). Field loss occurred in 44%, 
but was clinically insignificant. 
There was some suggestion that vis- 
ual acuity was protected, because all 
treated eyes had visual acuities un- 


Remarks 


Local retinal detachment also 
treated with cryotherapy 


Horseshoe tear in upper nasal 
fundus also treated 


General fluorescein leakage 
following 2 treatments 


Required retrobulbar anesthesia 


Required retrobulbar anesthesia 


changed (a decrement of no more 
than 2 Snellen lines) or improved.’ 
Previous reports concerning clini- 
cal indications for argon laser photo- 
coagulation have included brief ac- 
counts suggesting that eyes with pro- 
liferative sickle retinopathy might be 
effectively treated with this modality 
(L’Esperance, 1969, three cases’; 
Peabody et al and Little et al, 1970, 
one case?*; Archer et al, 1970, three 
cases!; Patz et al, 1971, two cases’; 
and Goldberg, 1971, 1 case'®). In the 
present study, argon laser photocoag- 
ulation has been shown to be effec- 
tive in the treatment of sickle-in- 
duced neovascularizations. Whether 
it is more or less superior to xenon 
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photocoagulation remains to be seen 
after prolonged follow-up studies on 
both groups of cases and implementa- 
tion of an experimental protocol al- 
ternating both treatment modalities 
in matched eyes have been done. 
Comparison of the foregoing results 
from xenon photocoagulation! with 
those from argon photocoagulation 


(Table 3) suggests that treatment 
with the former modality is less effec- 
tive in obtaining total obliteration or 
nonperfusion of sea fans (in 48% vs 
90.5% of eyes and in 74% vs 97% of 
discrete neovascular lesions).!° How- 
ever, this comparison cannot be con- 
sidered absolutely binding because 
the repetitive re-treatment effort 


with the argon laser was more organ- 
ized and intensive than was that with 
the xenon arc. 

A similar comparison of the acute | 
complications resulting from the two 
treatment modalities suggests that 
the xenon arc photocoagulator has 
fewer immediate vitreous hemor- 
rhages (5.2% vs 10% per treatment 


| | Table 2.—Data on Treatments : i 





Treatment No. 
and Date 
1 5/26/71 
2 6/21/71 
3 7/2/71 

4 12/1/71 
5 1/21/72 
OS 1 5/27/71 


2 6/2/71 
3 6/21/71 


4 1/21/72 


1 5/27/71 
2 7/2/71 


Patient Eye 
a OD 





ee A I tT 


3 7/30/71 
4 10/7/71 





Argon Laser 


A a S 


Lesion 
Size, u 


Power, 
Milliwatts 


Exposure 
Time, sec 












No. of Aim of 
Applications - Treatment 
180 Obliterate feeders 
i Obliterate feeders 
67 & surface vessels 
seo Obliterate feeders 
105 Obliterate surface vessels 
and retinal hole 
83 Obliterate feeders 
131 Obliterate surface vessels 
& feeders 


Obliterate feeders - 


Obliterate feeders 





3 OD 1 5/27/71 
2 6/21/71 


1 6/24/71 


4 OD 
OS 1 6/24/71 


2 11/3/71 
1 6/2/71 
2 6/28/71 
3 8/3/71 
OS 1 6/3/71 
2 8/3/71 
3 8/6/71 
6 OD 1 6/15/71 
2 7/27/71 
3 7/28/71 
1 10/14/71 
2 11/22/71 
3 12/1/71 
1 10/14/71 
2 10/21/71 


5 OD 


7 OD 


3 11/4/71 


200 150-200 Continuous 
100 50-350 0,1-0.2 
50 300 0.2 
200 * 400-450 0.5 
100 600 0.5 
50-200 150-350. 0.1 
100 150-200 0.2 
100 250 0.1 
100 600 0.5 
50-100 0.1 
150-200. 0.5 
200-250 0.5 
175 0.5 
100 150-200 0.2 
100 50-100 0.2 
100 150-175 0.5 
100 50 0.1 
100 150 0.5 
- 200 50-250 0.2-0.5 
-100 150. 0.5 
100 250-300 0.5 
200 50-200 0.2 & continuous 
100 250-300 0.5 
100 250 0.2 
100 200 0.2 
109 300 ` 0.2-0.5 
100 350 0.5 
50 750 0.5 
50 700 0.5-1.0 
100 500 0.5 À 


152 Obliterate surface vessels 


25 Obliterate feeders 
115 ` Close retinal hole 
40 Obliterate surface & | 
feeder vessels 
7 Obliterate feeders 
"25 
55 Obliterate feeders 
115 
284 Obiiterate feeder & 
| surface vessels 
136 - 
70 Obliterate feeders 
Obliterate surface vesseis 
a Obliterate surface vessels 
36 Treat retinal hole 


Obliterate feeders 





4 12/10/71 
1 10/14/71 
1 11/4/71 


9 OS 
10 OD 

OS i 10/21/71 
2 10/22/71 
3 11/4/71 
4 12/15/71 
1 10/21/71 
2 10/22/71 
3 1/14/72 
OD 1 12/17/71 


11 OS 


OS 2 11/17/71 
OS 1 11/16/71 


ec etd ANI ta 


50 150-600 0.1-0.5 
200 250 0.5 

50-100 250-350 0.2-0.5 
100 300 0.5 
100 350 0.5 
100 200-300 0.5 

-50 250-350 0.2-0.5 
100 500 0.5 
100 300-700 0,5 


177 Obliterate feeders 
110 Obliterate feeders 

95 

65 Obli 

57 tterate feeders 
261 
204 

44 Obliterate feeders - 
105 


Obliterate feeders 


Obliterate feeders ` 





13 OD 1 10/21/71 100 200 0.2 33 Obliterate feeders 
OS 1 10/21/71 100 300 0.2 25 : 
2 11/29/71 50 200 0.5 E Obliterate feeders 
14 OD . 1 12/10/71 100 550 0.5 136 Obliterate feeders _ . 
15 OD 1 1/7{[72 100 350 0.5 26 Obliterate feeders 
16 OD 1 1/21/72 100 600 1.0 . 170 Obliterate feeders. 
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session).!° A relatively high rate of 
vitreous hemorrhaging has also been 
observed in argon laser photocoagula- 
tion of proliferative diabetic retinop- 
athy.'7 The percent of eyes with late 
spontaneous rebleeds appeared to be 
higher following xenon treatment 
(11.1% vs 4.8%), but the average fol- 
low-up interval was considerably 
longer with the xenon- than with the 
argon-treated group (30.4 months vs 
6 months),!° thereby permitting more 
time for rebleeds to occur and to be 
observed. 

Photocoagulation-induced field con- 
striction was more common following 





Y Neovascular Sea Fan Blood Clots 


+ Black Sunburst p Fibrous Membrane 





xenon treatment (44% vs 17.6% of Fig 7.— Left, Schematic representation of right eye of patient 10 prior to argon laser photocoagula- 

; ; tion on Oct 19, 1971. Right, Following argon laser photocoagulation of multiple sea fans, all neo- 
eyes). In no case in either treatment vascular patches have been freed of perfusion with the exception of one, which still leaks fluores- 
group was the field constriction sig- cein into vitreous (arrow), indicating need for re-treatment. 


nificant or symptomatic. 

can: be considered entirely without Table 3.—Comparison of Types of Photocoagulation 

bias because the eyes in the two treat- 
ment groups were not strictly 


























Clinical Data 


matched prior to photocoagulation. Immediate hemorrhage rate 5.2% 10% 
Review of the pretreatment retinal (per treatment episode) 

classifications (Table 1 of a previous Av leat ale drt Romane 2.1 2.4 

study'® and Table 1 of the current aa TEE 0 95% 
study), however, shows remarkable >2 Snellen lines (2 eyes) 
similarity of the two groups (Table 3). Field loss 44% 17.6% 
Preliminary evidence thus suggests Photocoagulation-induced 48% of eyes 90.5% of eyes 
that argon laser photocoagulation of ESE sha mony SH? 74% of 97.3% of 
sickle-induced retinal neovasculari- individual individual 
zations is more effective initially than sea fans sea fans 


xenon arc photocoagulation, although Av retinal classification® 


ss a Pretreatment $ 
it is perhaps more likely to induce Stage III 1.6 19 
immediate hemorrhage. Long-term Stage IV 0.85 0.85 
follow-up data are not yet available. Stage V 0 0 
The magnification, illumination, Posttreatment 
and stereopsis provided by the slit- Stage I 0.77 0.095 
Stage IV 0.66 


lamp delivery system of the argon 
laser and the small beam diameters 
(with high-energy densities) avail- 
able with this instrument probably Fig 8.— Following argon laser photocoagulation, only one eye had evidence of vitreous hemor- 
make it possible to close off feeder rhage (stage IV). 

arterioles with less chorioretinal SS SS ee ee ee ee a a 
scarring than is required with the 


Stage V 


xenon arc photocoagulator. This may = 5 
or may not be beneficial in the long ” © 
run. Excessive areas irradiated, of D 
course, can cause more frequent (and 50 
larger) field defects (Table 3) and may S E 


result in damage to the vitreous, with 
subsequent traction manifestations. 
Too little irradiation, on the other 
hand, may not create enough of a cho- 
rioretinal scar to prevent subsequent 
reopening of neovascular channels, Substage Substage 

vitreous hemorrhages, retinal breaks, a ee ee ee ee eee eee 
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and retinal detachments. 

Because small, high-intensity beam 
diameters and a slit-lamp delivery 
system are available for the West 
German Zeiss xenon arc photocoagu- 
lator,!!9 it should be possible to 
match the two energy sources under 
conditions of similar delivery charac- 
teristics to see if wavelength has any 
appreciable differential effect on the 
neovascular lesions. L’Esperance has 
shown that the blue-green wave- 
lengths of the argon laser are prefer- 
entially absorbed by hemoglobin.' 
However, the possible clinical advan- 
tages that this radiant energy has 
over the white light of the xenon arc 
may be more theoretical than real. 
Firstly, xenon is an effective modality 
for closure of neovascular lesions 
when they lie flat on the retina. It is 
also effective, as Fankhauser! has 
shown using a “hot spot” technique, 
for some types of elevated vessels. 
Secondly, as was demonstrated in our 
sickling patients, it is exceedingly 
difficult, even with the argon laser, to 
occlude major retinal arterioles when 
they are elevated. Even when they lie 
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flat in the retina, occlusion of major ` 


arterioles is often difficult, and al- 
most always requires repetitive ap- 
plication of relatively high-energy 
densities.” Also, elevated neovascu- 
lar channels, even if small, cannot 
always be occluded with argon photo- 
coagulation.'? It is entirely possible, 
therefore, that the specific nature of 
the wavelength of a photocoagulator’s 
radiant energy is not as important in 
the successful obliteration of neovas- 
cular tissue as is now believed. Fac- 
tors such as illumination, stereopsis, 
magnification, aiming and focusing 
capabilities, beam diameter, total 
power, exposure time, as well as rate 
of blood flow, amount of vessel eleva- 
tion, size of vascular lumen, thick- 
ness of vascular wall, numbers of 
anastomoses, ease of identification 
and treatment of feeder arterioles, 
and amount of surrounding fibrous 
tissue or blood may be equally, if not 
more, important than wavelength 
alone. 

In the case of the feeder arterioles 
of sickle-induced neovascularization, 
it appears that many energy sources 
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are capable of effective photocoagula- 
tion. Any device that can heat the ret- 
inal pigment epithelium enough to 
induce coagulation of adjacent feed- 
ers by conduction of heat is a poten- 
tially useful photocoagulator. Both 
argon and xenon devices have this 
capability. 

Subsequent to the acceptance of 
this paper, several additional eyes 
have been coagulated with the argon 
laser. Results were similar, except 
that one eye developed a retinal de- 
tachment several weeks after the 
treatment. On this eye, a successful 
scleral buckling procedure was then 
done (case 15). 
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Granulomatous Choroiditis in a Case 
of Disseminated Histoplasmosis 


Histologic Demonstration of Histoplasma 


The identification of Histoplasma cap- 
sulatum in choroidal lesions of a fatal 
human case of disseminated histoplas- 
mosis is described. Aside from granuloma- 
tous chorioretinitis, this patient had Addi- 
son’s disease with bilateral adrenal calcifi- 


cation secondary to histoplasmosis of the 


adrenal glands and a cell-mediated im- 
mune deficiency. The fungus was isolated 
from bone marrow, skin, lymph nodes, and 
the cerebrospinal fluid during life and from 
the brain postmortem. The organisms ob- 
served within the choroid were identical to 


.those in other tissues from which H cap- 


sulatum was isolated. The presence of H 
capsulatum in a granulomatous choroidi- 
tis fills a void in our knowledge about ocu- 
lar histoplasmosis. 


istoplasmosis, the disease caused 

by Histoplasma capsulatum, is 
usually an acute benign self-limited 
pulmonary illness or a subclinical dis- 
ease.'3 In most natural infections, the 
fungus is believed to gain access to 
the body by way of the respiratory 
tract through the inhalation of spores. 
The organisms remain localized or 
disseminate throughout the body 
with lesions developing particularly 
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in the reticuloendothelial system of 
the liver, spleen, lymph nodes, and 
bone marrow. Asymptomatic or mild 
cases of histoplasmosis may reveal 
themselves only by the presence of 
calcified focal lesions on x-ray films, 
particularly in the lungs and spleen, 
or by the pr2sence of a positive histo- 
plasmin or complement fixation test. 
Ocular lesicns have rarely been ob- 
served in patients with established 
histoplasmo3is.** Reid et alí described 
small, white, irregular tubercle-like 
areas surrounded by hemorrhages in 
the fundus of a patient who had a 
fatal case o? disseminated histoplas- 
mosis. Unfortunately, the eyes of the 
patient were not examined at autop- 
sy. In a review of 134 patients with 
proven histcplasmosis, Spaeth’ found 
no clinical evidence of ocular histop- 
lasmosis. The only documented report 
on the identification of Histoplasma 
capsulatum in the human eye is that 
of Hoefnagels and Pijers.* They re- 
ported the isolation of H capsulatum 
from the eye of a patient with pan- 
ophthalmitis. Largely owing to the 
fact that eyes are not examined at au- 
topsy in many institutions, relatively 
few eyes from patients who died of 
histoplasmosis have been examined 
postmortem. Heretofore, H capsul- 
atum has mot yet been identified in 
the choroid of man. 

The present report describes the 
identification of H capsulatum in cho- 
roidal lesior:s of a fatal human case of 
disseminated histoplasmosis. 


Report of a Case 


A 14-year-old white boy from Camden, 
SC, was referred to Duke University Medi- 
cal Center in December 1971. When the 
patient was 5 years old, it was first noted 
that he had generalized lymphadenopathy 
and hepatosplenomegaly. At the age of 
62 years, the diagnosis of histoplasmosis 
was established by lymph node biopsy. In 
December 1971, adrenal insufficiency 
(Addison’s disease) was evident and ste- 
roid replacement therapy was begun. He 
developed small (1- to 3-mm) maculopapu- 
lar skin lesions on his upper chest, left 
ear, and face. Some pustular lesions were 
crusted. 

Physical examination at the time of ad- 
mission to Duke University Medical Cen- 
ter in December 1971 revealed a well-de- 
veloped, well-nourished, well-orientated 
white boy who was in no acute distress. 
The skin was bronze-colored and contained 
the small maculopapular and pustular le- 
sions described previously here. A general- 
ized lymphadenopathy and nontender hep- 
atosplenomegaly were evident. The re- 
mainder of the physical examination was 
essentially within normal limits. An 
ophthalmophologic examination revealed 
normal vision and tension in both eyes. 
The only abnormalities detected in the 
eyes were a few small white drusenoid 
bodies in the macular area of the left eye. 
Nothing abnormal was observed in’ the 
peripheral retina. 

Results of pertinent laboratory studies 
included a persistently elevated histo- 
plasmin complement fixation titer as high 
as 1:2,560, with a constantly negative in- 
tradermal histoplasmin skin test (1:1,000). 
Repeated chest x-ray films showed no cal- 
cifications. Extensive immunologic studies 
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Fig 1.—Appearance of the lesion at posterior 
pole of the eye after death. 


failed to uncover a definite primary host 
defect but consistently showed impaired 
cellular immune responsiveness. These 
studies are to be reported in a separate 
communication by Lusman and col- 
leagues. Biopsies of skin, bone marrow, 
and lymph nodes from the living patient 
revealed granulomatous lesions with the 
typical organisms of H capsulatum. The 
fungus was cultured from bone marrow, 
skin, lymph nodes, and cerebrospinal fluid 
(CSF) during life. 

At the end of March 1972, the patient 
had a further deterioration in his clinical 
course. He became febrile, began vomit- 
ing, developed more skin lesions, and was 
noted to have an increase in hepatospleno- 
megaly and lymphadenopathy. In June 
1972, one month prior to demise, he devel- 
oped personality changes and bizarre be- 
havior. Neurologic examination three 
days before expiration showed an unre- 
sponsive patient with some rigidity of the 
neck who responded to pain with decere- 
brate posturing. The eyes deviated to the 
right. Opticokinetic nystagmus was equal 
in bot directions. Anisocoria (3 mm OD 
and 4 mm OS), and nystagmus (fast compo- 
nent to the left) were present. A lumbar 
puncture at this time revealed leukocyto- 
sis (50 to 60 cells per cubic millimeter, 
80% of which were lymphocytes) and an 
increased protein level. A culture of the 
CSF grew H capsulatum. Despite treat- 
ment with amphotericin B and other anti- 
fungal agents, the patient died on July 
3, 1972. 


Autopsy Findings 


- At postmortem examination nu- 
merous ulcerated lesions were pres- 
ent over the face; the largest lesion 
was located at the medial aspect of 
the right eyebrow and measured 3.5 
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Fig 2.—Granulomatous choroiditis extends through Bruch’s membrane and the overlying retinal 


pigment epithelium (hematoxylin-eosin, x 100). 


Fig 3.—Under higher magnification, lesions are characterized by focal accumulations of macro- 
phages and mononuclear cells (hematoxylin-eosin, x 250). 





cm in diameter. Similar lesions were 
present on the anterior part of the 
chest. The lymph nodes of the body 
were diffusely enlarged and caseous, 
and there was significant hepatosple- 
nomegaly. The spleen weighed 1,270 
gm (normal, 180 gm). Both adrenals 
were grossly enlarged and their ar- 
chitecture destroyed. The brain was 
of normal weight, but the leptomenin- 
ges at the base and over the convex- 
ities were thickened by a cream-col- 
ored exudate studded by white nodu- 
lar opacities measuring 3 mm in 
diameter. On sectioning the brain, 
numerous areas of gray discoloration 
were noted in the cortical white mat- 
ter. Similar lesions were present in 
the brain stem and measured up to 8 
mm in diameter. Microscopic examin- 


ation of sections from lesions in the 
brain, spleen, lymph nodes, adrenal 
glands, liver, bone marrow, colon, and 
eye showed reticuloendothelial cells 
whose cytoplasm contained oval bud- 
ding organisms (ly to 5u in diame- 
ter), with the characteristic morpholo- 
gic features of H capsulatum. Addi- 
tional microscopic findings included 
acute bronchopneumonia and acute 
renal tubular necrosis. 

The left eye was removed at the 
time of autopsy and fixed in 10% form- 
aldehyde. On sectioning it horizon- 
tally, several small white lesions 
were noted in the posterior pole (Fig 
1). No other abnormalities were de- 
tected on gross examination. The 
small, white lesions were excised 
from the globe together with portions 
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Fig 4.— Typical yeast form of H capsulatum is evident in specially stained preparations. Free-lying 
melanin granules from the retinal pigment epithelium are also shown (Grocott’s methenamine silver, 


x 1,000). 





Fig 5.—Cottony aerial mycelium of H capsu- 
latum is shown on Sabouraud’s agar. 


of the surrounding retina and choroid 
and embedded on edge. Serial sections 
were cut through these lesions. After 
staining representative sections with 
hematoxylin-eosin, each lesion was 
found to be characterized by a small 
(60 to 160 my in diameter) focal gran- 
ulomatous reaction in the choroid. 
The choroidal lesions were character- 
ized by focal accumulations of macro- 
phages and mononuclear cells. In 
some affected areas, the overlying re- 
tinal pigment epithelium lacked its 
normal continuity. Individual retinal 
pigment epithelial cells were dis- 
persed beneath the overlying sensory 
retina (Fig 2 and 3). Tissue sections of 
the lesions stained with Grocott’s me- 
thenamine silver or the PAS fungus 
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Fig 6.—Slide preparation from culture show- 
ing hyphae and the tuberculate macroconidia 
that characterize H capsulatum (lacto-phenol 
cotton blue, x 1,000). 


technique demonstrated the typical 
yeast-like organisms of H capsul- 
atum. Some organisms were within 
macrophages, but others, especially 
those in the outer sensory retina, 
were extracellular. These organisms 
within the choroid and retina were 
identical to those found in other 
tissues from which H capsulatum was 
cultured (Fig 4). 


Myecologic Findings 


Histoplasma capsulatum was isolat- 
ed from the patient during life as well 
as after death. Prior to death, the fun- 
gus was cultured from the bone mar- 
row, skin, and CSF. At autopsy, posi- 
tive cultures were obtained from the 


brain. In each instance, the material 
was inoculated on Sabouraud’s agar 
and left at room temperature. All in- 
ocula resulted in the growth of a 
white cottony aerial mycelium, which 
turned buff to brown with time (Fig 
5). Slide preparations of the cultures 
stained with lacto-phenol cotton blue 
revealed numerous hyphae and the 
tuberculate macroconidia that char- 
acterize H capsulatum (Fig 6). 


Comment 


Although ocular lesions in patients 
with established histoplasmosis are 
rare, H capsulatum is widely believed 
to be an important cause of ocular dis- 
ease in certain geographic areas 
where the fungus is endemic. In 1949, 
Day’ reported a higher incidence of 
positive histoplasmin skin reactions 
in patients with uveitis than in pa- 
tients without uveitis—an observa- 
tion subsequently confirmed by oth- 
ers. Krause and Hopkins’ described 
a patient with pulmonary calcifica- 
tion, a strongly positive histoplasmin 
skin reaction, a positive Histoplasma 
complement fixation test, anergic 
reaction to the tuberculin test, and an 
atrophic paracentral choroidal lesion 
with small flame-like hemorrhages at 
its margin. Following the histo- 
plasmin skin test, the patient devel- 
oped a focal hemorrhagic reaction 
around the old lesions. 

Woods and Wahlen’ proposed that 
H capsulatum was the probable etio- 
logic agent of a characteristic variety 
of choroiditis in man. Ophthalmolo- 
gists in North America have accepted 
the syndrome as a distinct entity.'" 
The presumed ocular histoplasmosis 
syndrome is typified by a normal an- 
terior segment, clear vitreous, multi- 
ple discrete peripheral and posterior 
choroidal lesions, peripapillary scar- 
ring, and a hemorrhagic disciform 
macular lesion. New choroidal lesions 
rarely develop after the onset of symp- 
toms, but a serous or hemorrhagic 
macular detachment may occur later 
in either eye at the site of a previous 
choroidal scar. The syndrome occurs 
in individuals of variable age and is 
accompanied by some evidence of pre- 
vious histoplasmosis, usually histo- 
plasmin skin sensitivity. Thus far, 
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the pathogenesis and cause of this 
syndrome remain in question. Never- 
theless, it is widely thought that the 
syndrome is due to Histoplasma for 
several reasons: The incidence of posi- 
tive histoplasmin skin tests in pa- 
tients with this clinical syndrome is 
particularly high. Some patients have 
positive complement fixation tests. 
Pulmonary calcification consistent 
with histoplasmosis may be present. 
Rare individuals with the syndrome 
have developed petechiae in the cho- 
roid or retina after an intradermal in- 
jection of histoplasmin. As yet, there 
is no evidence to indicate any other 
etiologic agent for this syndrome. 

Whether H capsulatum is or is not 
the etiologic agent of this presumed 
ocular histoplasmosis syndrome 
(POHS) remains to be established. 
Despite the circumstantial evidence 
implicating H capsulatum, the fungus 
has heretofore never been identified 
in a human choroid. Thus far, no one 
has reported a patient with multiple 
active choroidal lesions that subse- 
quently developed the clinical fea- 
tures of POHS, and histologic studies 
on eyes with this entity have not yet 
been described. Although ocular in- 
fection has been produced in a wide 
variety of animals with H capsul- 
atum, the clinical picture of the POHS 
syndrome has not been produced. 

It has been postulated that patients 
with POHS develop primary histo- 
plasmosis early in life and that the 
fungi become disseminated by the sys- 
temic circulation to various struc- 
tures including the choroid. The re- 
sultant focal granulomas are pre- 
sumed to destroy the organism and to 
evolve into focal atrophic scars involv- 
ing the choroid and retinal pigment 
epithelium.*:'® The initial lesions are 
thought to be essentially asympto- 
matic, while the serous and hemor- 
rhagic detachment of the macular is 
believed to occur as a late complica- 
tion at the site of a scar near the 
macuJar region. The symptomatic 
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macular lesion has been variably in- 
terpreted as a smoldering active cho- 
roiditis due to Histoplasma, to hyper- 
sensitivity phenomena, or to vascular 
decompression occurring at the mar- 
gin of an atrophic choroidal scar." 
The importance of the present case 
is that it fills a void in our knowledge 
about ocular histoplasmosis. Time 
will only tell whether the present case 
bears any relationship to the POHS. 
While this young patient clearly did 
not have the clinical syndrome, the 
findings are consistent with current 
views on the cause and pathogenesis 
of POHS. It is now clear that H capsu- 
latum can produce a granulomatous 
choroiditis and that this may occur 
in the absence of significant ocular 
symptoms. The present case also 
suggests that choroiditis due to Histo- 
plasma is probably more common 
than is generally believed. Though 
the lesions may be evident on fun- 
duscopic examination, their signifi- 
cance may be overlooked, as initially 
was the case with this patient, be- 
cause of their resemblance to the 


more common drusen. It is apparent 
that all drusen-like lesions should be 
studied carefully in living patients 
with histoplasmosis, particularly in 
prospective investigations related to 
the problem of the presumed ocular 
histoplasmosis syndrome. 

The present case underscores the 
fact that patients with culturally 
proven disseminated histoplasmosis 
can give a negative histoplasmin skin 
test. '5)!6 
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Atheromatous Plaques of the 
Retinal Blood Vessels 


Histologic Confirmation of Ophthalmoscopically Visible Lesions 


Seymour Brownstein, MD; Ramon L. Font, MD; Melvin G. Alper, MD, Washington, DC 


Ophthalmoscopic examination of the left 
eye revealed numerous yellowish-white 
plaques involving the major branches of 
the central retinal artery in a 55-year-old 
man. Significant laboratory examinations 
demonstrated hyperlipidemia with hyper- 
cholesterolemia. A diagnosis of occlusive 
vascular disease of the left retina caused 
by atherosclerotic plaques was made. The 
patient was treated with heparin and clofi- 
brate, with no significant change in 
ophthalmoscopic appearance of the 
plaques or in the lipid values in his blood. 
After sudden death 15 months later, both 
eyes were obtained. Gross examination of 
the left eye disclosed numerous yellowish- 
white plaques in retinal arteries, corre- 
sponding exactly to those previously ob- 
served ophthalmoscopically. Two plaques 
demonstrated that they represented multi- 
ple atheromas of retinal vessels. 


he occurrence of atheromatous 

plaques in the retinal blood ves- 
sels has rarely been documented by 
histopathologic examination of the 
eye.! The purpose of this report is to 
demonstrate the gross and histopath- 
ologic appearance of such plaques 
observed ophthalmoscopically in the 


retinal arteries prior to the patient’s 
death. 
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Report of a Case 


Clinical History.—A 55-year-old white 
man was admitted to Washington Hospi- 
tal Center in July 1968 with a complaint 
of “murkiness of vision,” of three weeks’ 
duration, predominantly in his left lower 
visual field. The patient gave a history of 
an attack of bilateral optic neuritis in 
1944, myocardial infarctions in 1960 and 
1965, and diabetes mellitus, diagnosed in 
1965. His medications included warfarin 
sodium, digitalis, and tolbutamide. He 
smoked three packages of cigarettes daily. 
Physical examination revealed a blood 
pressure of 150/80 mm Hg. Abnormalities 
were restricted to the eyes. The corrected 
visual acuity was 20/30 OU. The intraocu- 
lar pressures by applanation tonometry 
were 19 mm Hg, OD, and 15 mm Hg, OS. 
The right fundus showed no abnormali- 
ties, but the left showed multiple yellow- 
ish-white plaques involving all of the ma- 
jor branches of the central retinal artery 
(Fig 1). The visual fields showed small in- 
congruous scotomata in the right superior 
quadrant of each eye, possibly related to 
the previous episode of bilateral optic neu- 
ritis. Auscultation of the neck over each 
carotid artery revealed no bruit. Ophthal- 
modynamometry revealed readings of 
90/40 units OD and 92/45 OS. Tonography 
with carotid compression resulted in nor- 
mal symmetrical curves for both eyes. 
Results of laboratory examinations 
showed a serum cholesterol level of 364 
mg/100 ml (normal, 120 to 250 mg/100 ml); 
a serum triglyceride level of 448 mg/100 
ml (normal, 40 to 180 mg/100 ml); serum 
total lipids of 1,286 mg/100 ml (normal, 
500 to 800 mg/100 ml); a fasting blood 
sugar of 135 mg/100 ml (normal, 60 to 90 
mg/100 ml); and a prothrombin time of 
25.1 seconds (normal, 14 seconds). The 
complete blood count, urinalysis, and 
blood urea nitrogen were all within nor- 
mal limits. 


A diagnosis of occlusive vascular disease 
of the left retina resulting from atheroscle- 
rotic plaques was made. While he was in 
the hospital, treatment included a low ca- 
loric diet, continuation of digitalis and tol- 
butamide, and a three-week course of hep- 
arin sodium and clofibrate. There was no 
significant change in the clinical and labo- 
ratory findings during this period of thera- 
py. Fifteen months later, in October 1969, 
the patient had an acute episode of chest 
pain and was pronounced dead on arrival 
at the hospital. 

Pathologic Findings.— At postmortem 
examination, moderate generalized arte- 
riosclerosis was noted. The heart weighed 
500 gm and showed moderate left ventric- 
ular hypertrophy with atherosclerotic oc- 
clusions of the right coronary artery and 
the posterior branch of the left coronary 
artery. The left ventricle revealed an old 
infarct and focal microscopic scars. 
Marked pulmonary edema was also evi- 
dent. The remaining abnormalities found 
at autopsy were confined to the eyes. 

The globes were fixed in 10% formalde- 
hyde solution (formalin). Gross examina- 
tion of the anterior segment of the left eye 
revealed a prominent arcus senilis. The 
posterior segment showed numerous dis- 
crete yellowish-white plaques in the reti- 
nal blood vessels that were similar in 
shape and distribution to those that had 
been seen ophthalmoscopically 15 months 
earlier, except for almost complete disap- 
pearance of one large plaque in the supero- 
temporal artery (Fig 1). The largest 
plaque was U-shaped and located in the 
bifurcation of the superior branch of the 
central retinal artery at its exit from the 
optic disc. A portion of retina containing 
this plaque as well as a smaller one locat- 
ed along the inferonasal retinal arter¥ 
(Fig 1 and 2) were excised and frozen for 
serial sections. They were cut 8u thick in a 
cryostat. Frozen sections were also taken 
from a cross section of optic nerve. The 
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Fig 1.—Funduscopic appearance of left eye showing multiple athero- 
matous plaques. Plaques in inferonasal artery and larger, U-shaped 
plaque at bifurcation of superior branch of central retinal artery were 
examined microscopically. 


Fig 3.—Frozen section reveals lipid deposits in atheromatous plaque 
located in wall of inferonasal artery (oil red o, original magnification 
x 220). 
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Fig 2.—Gross appearance of fundus of left eye, enucleated postmortem 
15 months later. Little change in shape and distribution of plaques ex- 
cept for almost complete disappearance of atheromatous plaque in su- 
perotemporal artery. 





Fig 4.—Section of U-shaped plaque near edge of optic disc shows simi- 
lar deposition of lipids in vessel wall. Artifactitious cleft with inferior dis- 
placement of lumen (L) is present (oil red o, original magnification x 265). 
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cryostat sections were stained with oil red 
O. The anterior segment and the remain- 
der of the posterior segment were embed- 
ded in paraffin for sectioning and staining 
with hematoxylin-eosin, PAS, Masson tri- 
chrome, and the Verhoeff-van Gieson 
method for elastic tissue. 

Microscopically, the anterior segment 
was unremarkable. The architecture of 
the retina was well preserved except for 
some reduction in number and moderate 
pyknosis of the nuclei of the ganglion cells, 
especially temporal to the macula but also 
involving the equatorial and peripheral 
retina on both sides. The retinal vessels 
exhibited focal thickening of their walls 
and dilation of their lumina. The frozen 
sections stained with oil red O demonstrat- 
ed focal subendothelial lipid deposits of 
irregular thickness located in the infero- 
nasal retinal artery (Fig 3) and at the bi- 
furcation of the superior branch of the cen- 
tral retinal artery (Fig 4). Smaller depos- 
its were noted in the central retinal artery 
in the optic nerve (Fig 5). The choroidal 
arteries showed irregular thickening of 
their walls, with occasional subendotheli- 
al PAS-positive hyalinized nodules. The 
retinal vasculature of the right eye did not 
have abnormalities similar to those of the 
left eye. The choroidal arteries, however, 
did exhibit lesions similar to those ob- 
served in the fellow eye. Cross sections of 
the left optic nerve revealed focal atrophy 
of nerve bundles with areas of demyelina- 
tion, loss of axis cylinders, and replace- 
ment gliosis. We believe that these 
changes are the result of the previous epi- 
sode of optic neuritis. No cross sections of 
the right optic nerve were available for 
study. 


Comment 


Atherosclerosis is a common condi- 
tion in which lipid is irregularly de- 
posited in patches beneath the intima 
of arteries. This occurs primarily in 
the aorta and its branches but also 
affects large arteries, including those 
of the coronary and cerebral circula- 
tions. The retinal vasculature is rare- 
ly involved by this process even when 
there is a severe degree of vascular 
involvement elsewhere. When there 
is ocular involvement, the atheroma 
is usually located in the central reti- 
nal artery within the optic nerve, 
particularly at the level of the lamina 
cribrosa. When atheromas are found 
in the retina itself, they usually occur 
in the main branches near the disc 
and are generally regarded as exten- 
sions of a lesion in the central retinal 
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Fig 5.— Frons section of cross section of aniio nerve arier lamina cribrosa reveals small alobi 
lar lipid deposits, mainly in inner layers of central retinal artery wall (oil red O, original magnifica- 


tion x 245). 


artery.' In the present case, however, 
many of the plaques are found quite 
distal to the optic disc, even as far as 
the third and fourth branchings of the 
retinal arteries. 

It has been suggested that the in- 
frequency of atheromatous plaques in 
retinal blood vessels is attributable to 
the fact that the four major afferent 
vessels to the retina are arterioles. As 
a result, they usually undergo degen- 
erative lesions characteristic of ar- 
terioles rather than atherosclerosis, 
which is generally restricted to larger 
arteries.” Bloom and Fawcett’? define 
arterioles as those vessels carrying 
blood from the heart that are 0.3 mm 
in diameter or less. Using these crite- 
ria, all of the blood vessels of the reti- 
na can be classified as arterioles in 
that they are less than 0.2 mm in 
diameter. Even peripheral retinal 
blood vessels, however, have been 
demonstrated electron microscopical- 
ly to be surrounded by one to two 
layers of smooth muscle cells and, 
thus, are considered by Hogan and 
Feeney’ to be arterial in character. 
According to these authors, retinal 
arterioles are very small branches of 
the retinal arteries and have a lumen 
8u to 15u in diameter and an inter- 
rupted or continuous layer of smooth 


e 


muscle cells. 

Histologically, an atheroma con- 
sists initially of a collection of lipids 
in the intima, which becomes par- 
tially replaced by fat-laden histio- 
cytes and eventually by a fibrous 
plaque ^S ‘? 6466) The fact that the 
latter plaques are most frequently 
found suggests a relatively short 
time between the onset and the heal- 
ing of the minute fatty lesions." In our 
case, however, lesions observed to 
have been present for at least 15 
months were shown to contain sub- 
endothelial lipid deposits. 

Certain disease processes such as 
diabetes mellitus and familial hyper- 
cholesterolemia are known to predis- 
pose to atherosclerosis. A disturbance 
in lipid metabolism may lead to the 
formation of atheromas resulting 
from the imbibition of lipid, particu- 
larly cholesterol, by the arterial 
walls. Various medications have been 
used in an attempt to decrease .the 
lipid levels in serum and, thus, possi- 
bly prevent progression of the athero- 
matous process and even lead to its 
partial regression. In the present 
case, the patient was treated with 
heparin sodium, a lipid-clearing 
agent, and clofibrate, an antihyper- 
lipidemic agent that reduces the level 
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of serum cholesterol and triglycer- 
ides.’ These medications, however, 
did not significantly affect the 
ophthalmoscopic findings or the lipid 
levels in the blood of our patient. 

There are a few reports of the histo- 
pathologic demonstration of athero- 
mas in the retinal arteries. Rabino- 
wicz and co-workers,* in describing 
the primary role of arterial disease in 
the pathogenesis of branch-vein occlu- 
sion, demonstrated several athero- 
mas in the retinal arteries of one eye. 
The presence of a cataract, however, 
prevented adeqate examination of the 
fundus prior to that patient’s death. 
Also, there was no verification of the 
presence of lipid in those lesions in 
that frozen sections and special stains 
for fat were not performed. Frieden- 
wald,’ staining flat preparations of 
the retina for fat, noted the presence 
of lipid in the walls of some of the 
small retinal arteries. None of these 
lesions were documented clinically, 
however. 

Emboli must be considered in the 
differential diagnosis of atheroma- 
tous plaques of the retina. Several 
types of embolic material have been 
described in the retinal arteries. 
These include cholesterol, platelets, 
neutral fats, and calcium.'® Criteria 
for the diagnosis of embolism have 
been described previously by Zim- 
merman.!'! Although our patient had 
a past history of myocardial infarc- 
tions and was, therefore, a potential 
candidate for embolism, neither mu- 
ral thrombosis nor endocarditis was 
found at autopsy. 

Cholesterol emboli arising from 
ulcerating atheromas in the walls of 
the large arteries in the neck must be 
ruled out as the source of the retinal 
plaques in this case. The normal find- 
ings on ophthalmodynamometry and 
carotid compression combined with 
tonography make it unlikely that the 
patient had severe occlusive disease 
in the carotid arteries.!>!° Cholesterol 
emboli generally appear as bright 
plaques, usually at the bifurcation of 
the retinal arteries. Prior to 1961, 
when Hollenhorst'* demonstrated 
their embolic nature, they were con- 
sidered to be atheromatous plaques 
that developed in situ. Distinguish- 
ing opthalmoscopic features of choles- 
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terol emboli include a bright orange- 
yellow color, mobility of some plaques 
(either spontaneously or upon com- 
pression of the globe), and helio- 
graphic reflections. Microscopic ex- 
amination of atheromatous emboli 
reveals cholesterol crystals, occasion- 
ally surrounded by giant cells, in the 
lumen, usually attached to the vessel 
wall, the intima being relatively in- 
tact.!5*-17 It has also been shown clini- 
cally that arteries with cholesterol 
emboli may develop progressive scle- 
rotic changes in their walls adjacent 
to the site of impaction.'® Cholesterol 
emboli may become embedded in the 
hyperplastic intima and may result 
in a clinical and histologic picture, 
simulating that seen in atherosclero- 
SIS. 

It is unlikely that such emboli led 
to the formation of plaques in the 
reported case, because there was lit- 
tle change in the appearance of these 
lesions over a period of 15 months, 
and histologic examination revealed 
the lipid deposits to be entirely sub- 
endothelial and to have caused only a 
slight reduction in size of the arterial 
lumina. 

The vascular changes associated 
with hypertension may also simulate 
the lesions observed in the reported 
case. The patient did not give a histo- 
ry of, nor demonstrate on physical 


examination, any evidence of hyper- 
tension during the initial three-week 
period of hospitalization. It is conceiv- 
able, however, that he had had eleva- 
tions in his blood pressure prior to 
and subsequent to that period. Ar- 
teriolosclerosis (arteriolar sclerosis), 
the characteristic lesion of benign 
hypertension, is a widespread proc- 
ess involving the smaller arterioles 
throughout the body. Microscopically, 
it is characterized by hyalinization of 
the intima, hypertrophy of the media, 
and endothelial hyperplasia. In the 
vessels of the retina and choroid, sub- 
intimal deposits of hyalin are promi- 
nent and often lead to a reduction in 
the caliber of the lumen.® ‘”? 66-70 This 
change may interfere with direct vis- 
ualization of the blood column, and 
the vessels may appear to have thick, 
opaque walls. In contrast to arteri- 
olosclerosis, in the present case, the 
arterial plaques show a multifocal 
distribution and contain lipid rather 
than hyalin, which explains their yel- 
lowish-white appearance. 

This investigation was supported in part by a 
grant from the Canadian National Institute for 
the Blind out of the E. A. Baker Foundation for 
Prevention of Blindness, and in part by Public 
Health Service training grant EY-00032 from 
the National Eye Institute, Bethesda, Md. 
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Werner Syndrome 


Findings are reported for a 47-year-old 
man with Werner syndrome. He is prema- 
turely old, has diabetes mellitus of adult 
onset, skin atrophy, poliosis, and charac- 
teristic posterior subcapsular cataracts. 
Additional ocular features compatible with 
premature aging in this man include dimin- 
ished tear flow, arcus senilis, and reduced 
accommodation. Slight venous tortuosity, 
and mild leakage of fluorescein in the mac- 
ular area of each eye were the only mini- 
mal findings suggestive of diabetic retinop- 
athy. Cataract surgery in these patients 
may be hazardous. 


n 1904, Otto Werner,' while still a 

medical student, reported his ob- 
servations on four brothers and sis- 
ters between 30 and 40 years of age 
with similar features of premature 
aging, scleroderma-like changes of 
the skin, and bilateral cataracts. 
Since this early description, there 
have been approximately 150 case 
reports of Werner syndrome.’ The 
purpose of this report is to present the 
findings of another case of Werner 
syndrome and to review the ocular 
abnormalities associated with this 
uncommon condition. 


Report of a Case 


A man of Portuguese origin was exam- 
ined when he was 47 years old. He was 
born after seven months’ gestation and 
weighed 1.1 kg. At 19 months of age, he 
was described as “a markedly rachitic 
dwarf, retarded in growth, without teeth.” 
A pronounced rachitic rosary was present 
on his chest x-ray film at that time. He 
was treated with an adequate diet, and the 
rickets was cured within one year. A rou- 
tine urinalysis performed at age 39 years, 
when he was hospitalized for circumcision, 
showed 3+ sugar. A subsequent fasting 
blood glucose value was 160 mg/100 ml, 
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but it was not possible to elicit a history of 
clinical diabetic symptoms. Dietary con- 
trol was attempted, but he was not avail- 
able for follow-up studies for two years. He 
returned because of an acute arthritis in- 
volving the left knee only. A specific diag- 
nosis could not be established, but he was 
thought to have gout on the basis of a ben- 
eficial therapeutic trial of colchicine. He 
was treated with an oral hypoglycemic 
agent and colchicine. 

' At age 47 years, he was admitted to the 
West Haven, Conn Veterans Administra- 
tion Hospital for evaluation of progressive 
weakness, shortness of breath, weight 
loss, and precordial chest pain. There was 
no known consanguinity in his family, and 
no other similarly affected family mem- 
bers. The patient’s older brother, who also 
had rickets as a child, is now normal with 
no clinical feature of Werner syndrome. A 
17-year-old son is normal. The patient was 
short (1.5 meters), very thin, and appeared 
to be about 20 years older than his stated 
age (Fig 1). His voice was weak and high 
pitched. His hair was gray, he had a par- 
tial male pattern baldness, and his nose 
looked beak-shaped. His skin was pig- 
mented more densely than usual for a cau- 


Fig 1.—A 47-year-old man with Werner syn- 
drome looks older than his chronological age. 





casian in both exposed and covered areas, 
but similar to that of his brother and par- 
ents. His skin was loose, atrophic and dry, 
but free of any ulceration. A grade 3 sys- 
tolic cardiac murmur radiated into his 
neck. His testes were of normal size and 
consistency. The remainder of the findings 
from his physical examination were con- 
sidered to be normal. 

An extensive laboratory investigation 
did not disclose major abnormalities: 
white blood cell count, 12,311/cu mm, with 
72% polymorphonuclear leukocytes, 26% 
lymphocytes, and 2% monocytes; hemo- 
globin, 11.3 gm/100 ml; hematocrit read- 
ing, 37%; blood urea nitrogen, 15 mg/100 
ml; serum uric acid, 5.1 mg/100 ml; Na’, 
143 mEq/liter; K+, 4.7 mEq/liter; HCO., 
27 mEq/liter; Cl, 103 mEq/liter; Ca**, 9.3 
to 10.0 mg/100 ml; PO,, 3.2 to 3.7 mg/100 
ml; VDRL test for syphilis, negative; puri- 
fied protein derivative, negative; latex 
fixation, negative; rheumatoid factor, 
negative; antinuclear antibodies, nega- 
tive; LE preparation, negative; serum glu- 
tamic oxaloacetic transaminase, 27 milli- 
international units (mIU)/ml; lactic dehy- 
drogenase, 140 mIU/ml; total biliru- 
bin, 0.3 mg/100 ml; plasma cortisol, 
20.5ug/100 ml in the morning and 12.5yg/ 
100 ml in the evening (normal, 5ug to 
25ug/100 ml); 17-ketosteroids, 3.3 mg/23 
hr (normal, 10 to 20 mg/24 hr); 17-hy- 
droxysteroids, 2.3 mg/24 hr (normal, 2 
to 10 mg/24 hr); tetraiodothyronine value 
by the Murphy Pattee T, test, 5.3ug/100 
ml. In addition, serum protein electropho- 
resis, serum lipoprotein electrophoresis, 
sputum cytology, and bone marrow exami- 
nation were normal. The findings of a se- 
rum iron value of 47u4g/100 ml and an iron 
binding capacity of 412ug/100 ml were 
compatible with a mild iron deficiency 
anemia. With the glucose tolerance test, a 
diabetic pattern was obtained. The fasting 
blood glucose level was 222 mg/100 ml ris- 
ing to 570 mg/100 ml two hours after an 
oral dose of 100 gm of glucose; urinalysis 
showed 3+ sugar and a trace of acetone. A 
liver scan, intravenous pyelogram, and an 
upper and lower gastrointestinal series 
were normal. 

Examination of a skin biopsy specimen 
taken from the right antecubital fossa 
showed atrophy of the epidermis, thinning 
of the dermis (Fig 2), and basophilic de- 
generation and fragmentation of collagen, 
while an elastic stain showed moderately 
increased fragmentation of elastic tissue 
(Fig 3). This biopsy specimen was inter- 
preted as being “consistent with Werner 
syndrome.” No features compatible with 
scleroderma were identified. 

Disordered motility of the entire length 
of the esophagus was seen with a barium 
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Fig 2.—Biopsy specimen of skin from antecubital fossa. Epidermis is Fig 3.— 
atrophic, dermis is thinned, and there is basophilic degeneration and 
fragmentation of collagen (hematoxylin-eosin, x 64). 





Fig 4 4.—Calcification of peritendinous sheath 
of quadracep muscles is seen on x-ray film. 


esophagram and esophageal motility test- 
ing. However, no abnormality was found 
on an esophageal biopsy. Calcification was 
demonstrated in the peritendinous sheath 
of both quadriceps muscles (Fig 4), in the 
soft tissues along the lateral malleolus 
(Fig 5), and in both carotid syphons (Fig 6). 
The sella turcica was of normal size. A 
bone survey showed no osteoporosis. A 
cardiac catheterization showed that he 
had mitral insufficiency, left ventricular 
hypertrophy, and fixed leaflets of the aor- 
tic valve with moderate aortic insufficien- 
cy. With selective coronary angiography, 
narrowing but no occlusion of the coronary 
arteries was demonstrated. While the elec- 
trocardiogram was compatible with mini- 
mal left ventricular hypertrophy, this was 
not apparent on the chest x-ray film. An 
audiogram revealed high frequency hear- 
ing loss, consistent with presbycusis. His 
symptoms abated when he was digitalized 
and treated with orally administered hy- 
poglycemic agents. 

On the ophthalmological examination, 
he had thinning of the eyebrows, especial- 
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Fig 5.—X-ray film of right ankle shows calcifi- 
cation in soft tissues beside lateral malleolus. 


ly laterally, poliosis, and some laxity of 
skin of the eyelids (Fig 7). His eyes were 
straight and ductions and versions were 
normal; the pupils were round and reacted 
to light and to near fixation. On the 
Schirmer tear test, his response was OD 
0 mm/5 min, OS 4 mm/5 min. His visual 
acuity was OD 20/40, with —1.00 sph; and 
OS 20/40+1, with —1.00 sph. He had 1.5- 
diopter residual accommodation. On the 
slit-lamp examination, a slight arcus sen- 
ilis was present, but the central corneas 
were clear. The only other abnormalities 
present in the anterior segments were 
mild cortical and moderate posterior sub- 
capsular cataracts present in both eyes 
(Fig 8 and 9). The intraocular pressure 
was OD 17 mm Hg and OS 18 mm Hg, by 
applanation. Central and peripheral vis- 
ual fields were normal. On viewing the 
fundi through dilated pupils, it was con- 
sidered that the cataracts were sufficiently 


. Increased fragmentation of subcutaneous elastic tissue in skin 
biopsy specimen from antecubital fossa (Virchoff stain, x 64). 





Fig 6.— Sella turcica is of normal size. Ectopic 
calcium is present in carotid syphon. 


dense to account for all the reduction in 
visual acuity. The optic nerve heads and 
maculae were normal. The retinal veins 
were slightly dilated, but there was no 
other evidence of diabetic retinopathy. No 
significant peripheral retinal degenera- 
tive changes were observed with a dilated 
indirect ophthalmological examination. 
Fluorescein angiography was performed: 
and subclinical microaneurisms or other 
evidence of diabetic retinopathy were not 
seen. However, some mild leakage of flu- 
orescein occurred in the macular area of 
each eye in the arteriovenous phase (Fig 
10 and 11). This leakage is compatible 
with early diabetic retinopathy. 


Comment 


The disease described by Werner 
most likely is an autosomal recessive 
genetic aberration, on the basis of the 
occurrence in siblings, consanguinity 
of some of the parents, equal male 
and female involvement, and absence 
in consecutive generations.” The 
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Fig 7.—Right eye of patient shows poliosis of 
eyelashes and posterior subcapsular cataract. 


more common features include short- 
ness of stature, and a characteristic 
appearance with a beak-like nose and 
premature graying of hair and bald- 
ness, marked reduction of muscle 
mass and subcutaneous tissues, thin 
dermis with loss of subcutaneous fat 
and thick fibrous subcutaneous tis- 
sue, ulcers of the legs, cataracts ap- 
pearing in the third and fourth dec- 
ade, hypogonadism, high incidence 
of adult onset diabetes mellitus, calci- 
fication of the blood wessels and pre- 
mature development of arteriosclero- 
Sis, osteoporosis, and metastatic calci- 
fication.’ Less common abnormalities 
may include a high pitched voice, 
premature loss of teeth, high inci- 
dence of malignancy (especially sar- 
comas and connective tissue tumors 
among neoplasms), valvular sclero- 
sis, adrenal atrophy and hyperkera- 
toses of palms and soles. 

There have been diverse considera- 
tions of the basis of the dramatic 
changes in these patients.** In older 
reports, an endocrine abnormality 
has been considered. Mild hyperthy- 
roidism and diabetes mellitus in some 
of these patients certainly implicate 
an endocrine disturbance, but do not 
specify whether it is the cause of, or 
the result of, the basic abnormality. 
Others have inferred that this abnor- 
mality represents a form of prema- 
ture aging or senescence,’ while 
others have said it represents a cari- 
cature of aging, in which the clinical 
and pathological features which con- 
note aging are exaggerated such as 
might be produced by a drug such as 
triparanol (MER-29).®° The drug tri- 
paranol has the pharmacological abil- 
ity to block the conversion of desmos- 
terol to cholesterol,* and for a time it 
was used to lower blood cholesterol 
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Fig 8.—Slit-lamp view of anterior capsule of 
right cataract; anterior cortical opacities are 
present. 


Fig 10.—Fluorescein leakage in macular area 
of right eye in arteriovenous phase. Mild venous 
dilatation was observed as a manifestation of 
diabetes mellitus. 


levels ın humans. However, many 
individuals treated with this agent 
developed posterior subcapsular cata- 
racts, alopecia, changes in hair color, 
impotence, and drying and rashes of 
the skin.” It has been suggested that 
many of the side effects of this drug 
mimic Werner syndrome; and there- 
fore some aberration in steroid hor- 
mone metabolism might be the basis 
of this condition. To date, such a de- 
fect has not been demonstrated. 

On the basis of case reports,!'?!! 
Werner syndrome is known and rec- 
ognized by European ophthalmolo- 
gists; however, there have been few 
descriptions’ in the American 
ophthalmologic literature. While pos- 
terior subcapsular cataracts in young 
adults have been the most frequent 
ocular abnormality reported, other 
findings have included proptosis,'?:"" 
keratoconjunctivitis,'? blue sclera,'*:!® 
nystagmus, cloudy corneas, presby- 





Fig 9.—Slit-lamp view of right cataract is fo- 
cused on dense posterior subcapsular cataract. 





Fig 11.—Fluorescein leakage in left macular 
area occurs in arteriovenous phase. 


opia and astigmatism,'*® telangiecta- 
sia of the iris, senile macular degen- 
eration,'®:'’ chorioretinitis,'® and ret- 
initis pigmentosa.'® Several authors 
have advised extreme caution in per- 
forming cataract extraction in these 
patients.°”° There may be some defect 
in wound healing, for delayed iris 
prolapse,”' bullous keratopathy,” and 
acute glaucoma® have been described 
following cataract surgery. Because a 
limited number of mitotic divisions 
have been observed in fibroblasts cul- 
tured from individuals with the Wer- 
ner syndrome,® there is certainly a 
suggestion that a defect exists in this 
cell that participates in wound repair. 
Thus, not only multiple sutures but 
nonabsorbable sutures might well be 
indicated to close the corneoscleral, 
wound in such an individual. It has 
been suggested that a scleral section, 
the administration of a-chymotryp- 
sin, delivery of the lens by a sliding 
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technique, and multiple corneoscleral 
sutures would minimize cataract sur- 
gery risks.” Corneal abscess and cor- 
neal opacification has also occurred.‘ 
A retinal detachment which devel- 
oped after cataract extraction has 
been attributed to “a general ectoder- 
mal hereditary weakness, also in- 
volving the vitreous.” However, reti- 
nal detachment has been reported 
only once, so that it may occur no 
more frequently in the patient with 
Werner syndrome than in the usual 
patient with aphakia. 

In the differential diagnosis of 
Werner syndrome, it is necessary to 
consider Rothmund syndrome,” 
(PP969-970)_ nrogeria ,2>(P69!-692) Cockayne 
syndrome,”® and the case reported by 
Loh and Tan.” Rothmund autosomal 
recessive disorder is characterized by 
small stature, osteoporosis, telangiec- 
tasia, scarring, irregular pigmenta- 
tion and depigmentation and atro- 
phy, juvenile cataracts with onset 
between 2 and 7 years, mental defi- 
ciency, and hypogenitalism. Progeria 
is characterized by alopecia, thin 
skin, loss of subcutaneous fat, skele- 
tal hypoplasia, dysplasia, and degen- 
eration, atherosclerosis, and an aver- 
age life-span of about 14 years, with 
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death resulting from coronary occlu- 
sion. In Cockayne syndrome, another 
autosomal recessive genetic disorder, 
the senile-like changes begin in in- 
fancy, usually 2 to 4 years. The stat- 
ure is short; the skin is photosensi- 
tive; the hair is sparce and grays 
prematurely. There is some mental 
deficiency and moderate deafness. 
Cataracts occasionally may develop, 
but salt and pepper retinal degenera- 
tion and optic atrophy are more com- 
mon. The boy reported by Loh and 
Tan?” was very short, had micro- 
enathism, dry skin with minimal sub- 
cutaneous fat, a squeaky high- 
pitched voice, baldness, and bilateral 
macular colobomas. 

Diabetes mellitus has been recog- 
nized in about 45% of patients with 
Werner syndrome.’ Polyuria and pol- 
ydypsia were significant symptoms 
in only five individuals; diabetic coma 
occurred in two patients, and was the 
cause of death of one of these individ- 
uals. The diabetes has been mild, and 
in many individuals has been con- 
trolled by diet alone. It has been not- 
ed that insulin has not been effective 
in producing a significant fall in blood 
glucose. In spite of the general unre- 
sponsiveness to insulin, the diabetes 
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is usually mild, and ketonuria is un- 
common, even with massive glyco- 
suria. 

Epstein? incorrectly reported the 
occurrence of Kimmelsteil-Wilson 
disease in a patient with Werner syn- 
drome who died of adenocarcinoma of 
the hepatic ducts. However, the arti- 
cle cited”* does not mention the renal 
pathologic findings in the postmor- 
tem examination. 

The complications of nephropathy, 
retinopathy, and neuropathy have 
not been common features of this 
syndrome. There is only one report of 
diabetic retinopathy.” In that report, 
however, the retinopathy was merely 
mentioned and the extent of involve- 
ment was not described. Diabetes 
does not appear to be a serious threat 
to vision in patients with Werner 
syndrome. 
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Public Health Service grant EY00253 from the 
National Eye Institute. 
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Intraocular Extension 
of an Epibulbar Malignant Melanoma 


Jack A. Gow, MD, and William H. Spencer, MD, San Francisco 


Intraocular extension of a primary epi- 
bulbar malignant melanoma is very rare. 
Such a case is described in this report. The 
possibility that prior local surgical excision 
aided the intraocular extension is dis- 
cussed. 


alignant melanomas of the bul- 

bar conjunctiva arise uncom- 

monly and rarely extend into the eye. 

The following case illustrates such an 

extension and demonstrates the prob- 

lems of diagnosis and management in 
these conjunctival tumors. 


Report of a Case 


A 56-year-old white woman was well 
until mid-1968 when she noticed a “blood 
spot” on the temporal conjunctiva of her 
left eye. By May or June of 1969, she was 
convinced that the lesion was increasing 
in size and sought medical attenton (Fig 1, 
top left). The lesion was apparently con- 
fined to the conjunctiva. The fundus and 
anterior chamber angle were unremarka- 
ble. It was locally excised in July 1969 and 
the pathologist reported it as a “compound 
nevus with occasional nests of junctional 
activity.” Scattered mitotic figures were 
noted. In December 1969, the lesion re- 
curred and now extended “around the 
temporal limbus toward 12 o’clock and 6 
o'clock.” It was re-excised. Fresh surgical 
hemorrhage and fragmentation prevented 
accurate histologic evaluation of the tis- 
sue, but a small fragment was stated to be 
an “acquired melanotic lesion” of the lim- 
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bus. It was thought to be “at least an ac- 
tive compound nevus,” but it could not be 
stated whether or not the lesion had gone 
on to develop changes that were character- 
istic of a melanoma. One and a half 
months later, the lesion had recurred at 
the superior temporal limbus and was de- 
scribed as a “fleshy mass” (Fig 1, top right). 
Excision was performed and histological 
examination showed a malignant mela- 
noma. Tissue section margins were appar- 
ently free of tumor. Beginning at this 
time, the patient began to gradually expe- 


rience diplopia and slight ptosis. Fifteen 
months later, in May 1971, a recurrence 
was noted at the superior temporal limbus 
(Fig 1, bottom left), and the patient under- 
went a block excision of the tumor with a 
lamellar keratectomy and _ sclerectomy. 
Once again, the histologic diagnosis of 
malignant melanoma was made. The na- 
sal margin was free of tumor but the tem- 
poral edge was not. No mention was made 
by the pathologist of the deep margin of 
the specimen. However, later reevaluation 
of the tissue section showed tumor cells 


Fig 1.—Top left, June 1969. Clinical appearance of left eye at initial examination. A solitary pig- 
mented limbal conjunctival tumor is seen (arrow). Top right, February 1970. Limbal lesion has re- 
curred and extends around limbus towards 12 and 6 o'clock. Diffuse conjunctival pigmentation is 
now visible nasally (arrow). Bottom left, May 1971. Limbal tumor has recurred with increased vascu- 
larity and there is more diffuse involvement of conjunctiva. Bottom right, December 1971. Appear- 
ance of eye one month prior to exenteration. Palpebral and bulbar conjunctiva are diffusely pig- 
mented. Both upper and lower lid margins and adjacent skin are now pigmented (arrows). 
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Fig 2.— Left, Tumor mass overlies thinned superior limbus. Iris and an- 
terior aspect of ciliary body are diffusely infiltrated by tumor cells 
(hematoxylin-eosin, x10). Right, Tumor cells can be seen extending 


extending to the deep margin. The pig- 
mented lesion recurred and became appar- 
ent by November 1971. The visual acuity, 
which had been normal previously, de- 
creased in mid-December and the eye be- 
came painful. She was referred to the Uni- 
versity of California Hospitals on Jan 3, 
1972 and the following features were not- 
ed (Fig 1, bottom right). There was a deep- 
ly pigmented flat conjunctival and epi- 
scleral lesion at the 3-o’clock position that 
was separated by a clear area from the 
limbus. A nonpigmented fleshy conjuncti- 
val and subconjunctival highly vascular 
mass extended from the sclera onto the 
cornea superiorly. Diffuse bulbar and 
tarsal conjunctival pigmentation was ob- 
vious nasally and inferiorly and pigment- 
ed lesions were also noted on the upper 
and lower lids, at the lid margins, and ex- 
tending onto the lid skin. Visual acuity 
was reduced to 20/400 and the intraocular 
pressure was 58 mm Hg (Schiotz). Diffuse 
bullous keratopathy and scarring from her 
previous keratectomy prevented an ade- 
quate view of the angle or fundus. The 
pupil was semidilated, round and fixed. 
There was limitation of the left upper gaze 
and adduction, and a ptotic upper lid. Per- 
tinent laboratory results included a scin- 
tillogram of the liver that showed an area 
in the right lobe that was suspicious of any 
early focal defect. An ear, nose, and throat 
(ENT) consultation revealed no evidence 
of spread to the nose. Urinary melanogens 
were assayed. The first collection was 
normal, and the second was high normal. 

An exenteration of the left orbit was 
performed on Jan 13, 1972. The surgery 
and postoperative courses were unevent- 
ful. 
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Pathological Findings 


Gross Examination.—Gross ex- 
amination of the exenterated left 
orbit confirmed the clinical observa- 
tions in the conjunctiva and lids. The 
pathological findings were confined to 
the anterior segment. The superotem- 
poral cornea was half the thickness 
and there was a suggestion of a dif- 
fuse enlargement of the ciliary body. 
The posterior pole of the eye was un- 
remarkable. The extraocular muscles 
and orbital contents were grossly 
unremarkable. 

Microscopic Findings.—The su- 
perotemporal cornea and the adja- 
cent sclera were reduced to one-half 
thickness (Fig 2, left). Overlying this 
scarred area and extending to the 
superior fornix was an elevated high- 
ly vascular, sparsely pigmented tu- 
mor. A similar tumor was observed in 
the subjacent ciliary body, iris, and 
anterior chamber angle. The cells 
were bizarre with many mitoses and 
varied markedly in size and staining 
characteristics. Many were vacuolat- 
ed, some contained prominent nucleo- 
li, and there was no typical cellular 
pattern. Diffuse tumor infiltrated the 
iris and ciliary body, extending to the 
pars plana. Tumor cells could be seen 
in the angle and trabecular mesh- 
work. Skip serial sections through 
the deeply pigmented lesion tempo- 
rally revealed extension of tumor 
cells through the scleral lamellae. 





fields showed diffuse infiltration of tumor cells through scleral lamellae 
(hematoxylin-eosin, x125). 


These cells extended through sclera 
along intrascleral vascular and neu- 
ral channels, but there were areas 
showing direct extension through 
scleral lamellae, which were inde- 
pendent of preexisting scleral emis- 
saria (Fig 2, right). Hemorrhage had 
occurred into the center of the tumor. 
There was patchy involvement of 
much of the bulbar and palpebral 
conjunctival epithelium. Cells of the 
basal layers of the epithelium were 
variably vacuolated and loosely ar- 
ranged. There were clear spaces be- 
tween many of the cells. Some areas 
were pigmented and Fontana-posi- 
tive, while others showing the same 
histologic picture were not. 

The pigmented lesions on both 
upper and lower lids were not present 
in photographs of 1969. Some areas of 
the lid lesions showed active invasion 
of the dermis and junctional activity 
was noted in most. A chronic inflam- 
matory response was noted beneath 
the epithelium of the upper palpebral 
conjunctiva. The extraocular muscles 
were unremarkable. Although tumor 
extended superiorly to the upper for- 
nix, no tumor could be seen in the 
lymphatic channels of the lids near 
the surgical excision line. 


Comment 


This case illustrates several of the 
problems that arise in the clinical 
management of melanomas of the 
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conjunctiva. Opinion differs as to the 
origin of these tumors. Reese states 
. that 50% of conjunctival melanomas 
“arise from acquired melanosis and 
only 25% from congenital nevi.’ Mel- 
anomas arising from nevi tend to 
remain localized with rather sharp 
margins, whereas those arising from 
acquired melanosis tend to be multi- 
centric and diffuse. The initial pre- 
senting lesion in this patient was a 
discrete, flat, pigmented conjunctival 
“spot” that microscopically was inter- 
preted as a compound nevus with 
junctional activity. Three and one- 
half years later, diffuse involvement 
of bulbar and palpebral conjunctiva 
and lids were apparent. This multifo- 
cal presentation favors the diagnosis 
of acquired melanosis. Malignant 
transformation from a number of 
separate sites, and not direct spread, 
may account for the scattered locali- 
zation of the lesions. The most recent 
lesions are those on the eyelids 
where, in areas corresponding to the 
clinically pigmented lesion, the histo- 
logic picture is that of a compound 
nevus. However, even in clinically 
unaffected areas, the basal epitheli- 
um is abnormal and shows vacuoliza- 
tion and cellular pleomorphism. 
Reese! has described these same find- 
ings in the conjunctiva. A lympho- 
cytic inflammatory response was seen 
in the tarsal conjunctiva of the upper 
lid. 

In this case, we have assumed that 
the melanoma arose from an area 
of acquired melanosis of the con- 
junctiva? and secondarily invaded 
the globe. Is it possible that the tumor 
began in the eye and spread secon- 
darily to involve the conjunctiva, 
sclera, and lids? The location of the 
original lesion near the temporal 
limbus corresponds to a site where 
scleral emissary channels are usually 
found, and one could envisage recur- 
rent extension of tumor through such 
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a channel following local excisions. 
However, the initial conjunctival 
biopsy specimen shows a definite re- 
lationship of tumor to epithelium, 
which is a factor against an intraocu- 
lar origin. As well, the fact that glau- 
coma and decreased visual acuity did 
not occur for at least four years fol- 
lowing the initial conjunctival lesion 
makes an intraocular origin unlikely, 
though not impossible. Involvement 
of the eyelids would be difficult to 
explain as part of a tumor originating 
within the eye. There is a possibility 
that the intraocular tumor arose con- 
currently and independently as part 
of the multifocal presentation of ac- 
quired melanosis. However, the prox- 
imity of tumor within and without 
the eye, the demonstration of exten- 
sion through the intervening sclera, 
and the history of prior surgery in 
this same area make this possibility 
unlikely. 

Intraocular extension of an epibul- 
bar melanoma is exceedingly rare. 
Verhoeff and Loring were able to col- 
lect evidence of only four such cases 
from the world’s literature to 1903.° 
They described an additional case to 
bring the total to five. Of these five 
cases, only one was preceded by any 
form of surgery and this one had an 
“abscission” of the lesion. At the time 
of recurrence, the eye was removed 
and the globe was found to be diffuse- 
ly infiltrated with tumor. 

The cornea and sclera are generally 
thought to form a barrier to direct 
extension, and the question of wheth- 
er lamellar limbal surgery reduced 
this barrier is a valid one. In our case, 
tumor cells can be seen through all 
levels of sclera, especially in the thin 
sclera corresponding to the site of 
lamellar limbal resection. The tumor 
cells do not follow intrascleral chan- 
nels exclusively but directly infiltrate 
normal scleral lamellae. This fact, 
coupled with vascular hyperemia at 


the time of surgery, may have re- 
duced the normal scleral barrier, thus 
aiding intraocular extension. Pre- 
sumably, infiltration progressed 
slowly until sufficient angle structure 
was compromised to produce second- 
ary glaucoma. The ptosis and limita- 
tion of upward gaze are most reason- 
ably explained by the infiltration of 
tumor into the superior fornix and 
subsequent mechanical interference 
with elevaton of the lid and globe. 

Therapy of conjunctival melano- 
mas and acquired cancerous melano- 
sis has included radiation, local exci- 
sion, and exenteration.” Local exci- 
sion has been reemphasized for con- 
sideration by some who believe that 
the clinical course in many patients is 
long and basically benign.‘ The impli- 
cation is that recurrences can be 
managed by simple excision. Al- 
though a controlled long-term clinico- 
pathological study of this treatment 
modality has not been done; the possi- 
bility of inadvertently enhancing 
intraocular penetration at the time of 
local excision must be considered. We 
believe the case under discusssion 
illustrates this possibility. 


This investigation was supported in part by 
Public Health Service ophthalmic pathology 
training grant EY00052 and by a special fellow- 
ship (Dr. Gow) from the Seeing Eye, Inc. 
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Laboratory Sciences 


Blue and red lights chosen to evoke 
equally large increases in the amplitude of 
the electro-oculogram (EOG) in the normal 
human eye were used to test eyes with 
defective cone function. It was found in five 
totally color-blind subjects that the re- 
sponse to red light was below the normal 
range, whereas the response to blue light 
was within the normal range. The results 
indicate contribution of both rod and cone 
mechanisms to the generation of the light- 
induced response of the normal human 
EOG. 


easurements of spectral sensi- 

tivity of the light-induced in- 
crease in the human electro-oculo- 
gram (HOG) indicate coincidence of 
the maximum sensitivity with the 
Commission Internationale de VE 
clairage (CIE) standard scotopic vis- 
ibility curve but deviation from this 
curve (increased sensitivity) in the 
red part of the spectrum.'? Conse- 
quently, it has been concluded that 
both the rod and cone mechanisms 
contribute to the generation of the 
light-induced EOG response. Partici- 
pation of cone activity in the light- 
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Light-Induced Increase in 
Amplitude of Electro-oculogram 


Evoked With Blue and Red Lights in 
Totally Color-Blind and Normal Humans 


Valter Elenius, MD, Eero Aantaa, MD, Turku, Finland 
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Fig 1.—Transmission curves {0 to 3.1 density) 
of the BG and RG color filters and the neutral 
filter of 0.9 density used in combination with 
the BG filter. 


induced response is further supported 
by the fact that substantial light-in- 
duced response can be evoked in sub- 
jects with congenital stationary night 
blindness.?4 Moreover, the action 
spectrum of the light-induced direct 
current response of the monkey reti- 
na has been shown to be sensitive to 
light of long wavelengths.* 

Spectral sensitivity measurements 
of the human light-induced EOG re- 
sponse are difficult to perform. It is 
not possible to test many wave- 
lengths and intensities of light in a 
single experiment. On the other 
hand, large spontaneous variations in 


the amplitude make it difficult to 
evaluate measurements made in the 
course of several days.® Therefore, in 
the present study, only two colored 
lights have been used to investigate 
the light-induced EOG response. The 
blue and red lights used were chosen 
to evoke an equal average response in 
a large series of normal eyes. The 
results have been compared to aver- 


‘age measurements that were made 


using the same test lights on a series 
of subjects with defective cone func- 
tion. 


Methods 


The EOG was recorded bilaterally with 
the use of chlorinated silver electrodes (6 
mm in diameter) placed on the skin near 
the temporal canthi of the lids of both 
eyes. The skin was cleaned with ether, 
electrode jelly was applied, and the elec- 
trodes were fastened with adhesive tape. 
An earthed electrode was placed on the 
skin of the forehead. For all recordings, a 
condenser-coupled differential amplifier 
with a five-second time constant was used. 
The subject to be examined was in a sit- 
ting position. Two small fixation lights 
placed 150 cm in front of the eyes were 
used to control the magnitude (30°) of the 
rapid horizontal eye movements made on 
command. A check was made to ensure 
that the subject could not make compensa- 
tory head movements. A projector was 
used to transilluminate a square area of 
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15 X 15 cm on a screen of thin white paper 
placed 10 cm in front of the subject’s eyes. 
_The pupils were not dilated. The colored 
- lights were produced with 50 x 50 x 2-mm 
glass filters inserted into the beam of the 
projector. Transmission curves of the two 
color filters and of the neutral filter used 
are illustrated in Fig 1. The intensity of 
the blue light of reduced strength (0.9 
density neutral filter in the beam; 3 mm 
average pupil diameter) was estimated to 
be 3,000 photopic troland. 


Subjects 


With Color-Blind Eyes.—Five 
subjects with total color blindness 
were examined. Previous reports by 
Elenius and Zewi (1957Y and Elenius 
(1967)® include results obtained in 
subjects 3 and 4 of the present study 
(subjects VT and RT’) as well as sub- 
ject 5 of the present study (subject 2°), 
confirming the absence of cone func- 
tion in the electroretinogram (ERG) 
of these subjects. Similarly, in subject 
1 of this study (not reported earlier), 
only slow components were found in 
the high-intensity ERG. Subject 2 of 
the present study has not been exam- 
ined by electroretinography. 

Subject 3 is a man aged 44. Subjects 
1,2, 4, and 5 are women aged 36, 57, 
53, and 51 years, respectively. Sub- 
jects 3 and 4 are siblings; subject 1 
has a sister with total color blindness 
and subject 2 has a sister with severe- 
ly impaired vision who was not exam- 
ined. Subject 5 reports no family his- 
tory of impaired vision or color blind- 
ness. The main complaints of subjects 
1, 2, 3, and 4 were low visual acuity 
and severe photophobia. They report- 
ed these symptoms to be unaltered 
since early childhood. Only subject 5 
reported slow continuous reduction in 
her visual acuity. 

The visual acuity of subject 3 was 
0.2 in each eye when corrected with 
sph —2.5, cyl —2.0, axis 180° in the 
right eye and sph —1.0, cyl —2.0, axis 
180° in the left eye. He was able to 
read Jaeger 10 text without glasses. 
There was moderate pendular nys- 
tagmus, the eye mediae were clear, 
and the fundi were normal. 

The visual acuity of subject 4 was 
0.1 in each eye when corrected with 
sph —7.0 in both eyes. She was able to 
read Jaeger 6 text binocularly with- 
out glasses. There was moderate pen- 
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dular nystagmus. The eye mediae 
were clear and the fundi were nor- 
mal, except for alterations in the 
macular areas of both eyes. The af- 
fected central area, which was the 
size of the optic disc, was round, dis- 
tinctly limited, and appeared pale 
yellow with pigment depositions 
along its boundaries. No fundus 
pathologic findings were observed 
during an examination performed 
three years earlier. 

The visual acuity of subject 1 was 
0.1 in each eye. Correction with glass- 
es did not improve visual acuity. She 
was able to read Jaeger 8 text binocu- 
larly without glasses. There was 
moderate pendular nystagmus. The 
eye mediae were clear and the fundi 
appeared normal. 

The visual acuity of subject 2 was 
0.1 in each eye. Correction with glass- 
es did not improve visual acuity. She 
was able to read Jaeger 8 text binocu- 
larly without glasses. There were pe- 
ripheral lens opacities in both eyes. 
The eye fundi appeared normal ex- 
cept for alterations in the macular 
areas of both eyes. As in subject 4, the 
area of the macular lesion was round 
and the size of the optic disc; the af- 
fected area was distinctly limited and 
lined with pigment depositions. In 
subject 2, there was marked pendular 
nystagmus. 

In subject 5, the best visual acuity 
was 0.1 in each eye when corrected 
with cyl —1.5, axis 120° in the right 
eye and cyl —1.5, axis 60° in the left 
eye. She was able to read Jaeger 12 
text binocularly with additional +1.5 


spheres. There was no apparent nys- 


tagmus and no photophobia. The eye 
mediae were clear and the fundi were 
normal, except for finely granulated 
pigment deposits on a diffusely limit- 
ed small central area of both fundi. 
No pathologic findings of the central 
fundi were observed on an examina- 
tion performed three years earlier. 

A Goldmann standard perimeter 
and a Goldmann static perimeter 
were used to examine the visual field. 
In no case was there a central scoto- 
ma, and the peripheral isopters and 
thresholds appeared normal. The cen- 
tral field was examined with appro- 
priate correction of refraction for the 
observation distance. It was, how- 
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Fig 2.— Results obtained with Nagel anomalo- 


- scope in five subjects with total color blind- 


ness. White symbols refer to subjects with sta- 
tionary (congenital) defect as follows: 1, open 
circle; 2, square; 3, triangle point down; 4, 
triangle point up; and 5, black circle (subject 
with a progressive [acquired] defect). Lines in- 
dicate averages of three measurements. 


Fig 3.—Average amplitude of EOG measured 
after 15 minutes of dark adaptation and after 
eight minutes of light adaptation with blue light 
of maxima! intensity (BG filter), blue light of 
reduced intensity (BG+0.9 density filter; 3,000 
photopic troland), and red light of maximal in- 
tensity (RG filter). In each group, averages of 20 
normal subjects are shown; vertical bars indi- 
cate twice the normal standard deviation. 
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ever, not possible to avoid complica- 

tions caused by instability of fixation 

due to pendular nystagmus. 

In the five subjects with total color 
blindness, the color vision was tested 
with the use of the pseudo-isochro- 
matic charts of Bostrém-Kugelberg 
and the Nagel anomaloscope. No sub- 
ject was able to read any of the 15 
pseudo-isochromatic charts present- 
ed. The anomaloscope measurements 
are separately illustrated in Fig 2 
and show results typical of congenital 
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Fig 4.— Amplitude of EOG measured after 15 
minutes of dark adaptation and after eight 
minutes of light adaptation with blue and red 
lights in five subjects with total color blindness. 


Symbols as in Fig 2. Averages of four measure- ‘ 


ments are shown. 


Fig 5.— Increase in amplitude of EOG in five 
subjects with total color blindness evoked with 
illumination with blue (BG+0.9 density filter) or 
red (RG filter) light of eight minutes duration; 
shown in percent of amplitude previously meas- 
ured after 15 minutes of dark adaptation. Sym- 
bols as in Fig. 2. Averages of four measurements 
are shown. Vertical bars indicate twice the 
normal standard deviation. 
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$ 
total color blindness in all cases but 
case 5 (in which total color blindness 
was acquired). 

With Normal Eyes. — The series of 
normal control subjects is comprised 
of 60 individuals of both sexes aged 
25 to 60 years. They were all exam- 
ined during their visit to the outpa- 
tient ward of the Department of Oto- 
rhino-laryngology. In no case was 
there a history of previous eye dis- 
ease. A check was made to ensure 
that in all subjects the visual acuity 
of.each eye was at least 0.9 without 
correction with glasses. Cases of 
squint or apparent heterogoria were 
excluded. 
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Results 


In three groups of normal control 
subjects, each comprised of 20 normal 
individuals, the amplitude of the 
EOG was recorded after a 15-minute 
period of dark adaptation and after 
an eight-minute period of light adap- 
tation. In one group, red light of max- 
imal strength was used for stimula- 
tion; in the second group, blue light of 
maximal strength and.in the third 
group, blue light of reduced strength 
was used. Figure 3 illustrates aver- 
ages of the results obtained in each 
group. It was calculated from these 
results that red light of maximal 
strength (RG filter) increased the 
amplitude of the EOG by an average 
of 57.9% (SD, 17.8); blue light of max- 
imal strength (BG filter) and blue 
light of reduced intensity (BG+0.9 
filter) evoked an average increase 
in the amplitude by 82.3% (SD, 29.4) 
and 58.3% (SD, 24.3), respectively. 
Thus, nearly equal average increase 
in the amplitude of the EOG was 
evoked with the red light of maximal 
strength and the blue light reduced 
with a neutral filter of 0.9 density. 
These two colored lights were used to 
investigate the light-induced EOG 
response in five subjects’ with total 
color blindness. In these subjects, the 
EOG was recorded both after 15 min- 
utes of dark adaptation and after 
eight minutes of light adaptation. 
Each subject was examined four 
times on four subsequent days. In 
each experiment, both red and blue 
lights were used, and the interval 
between the two parts of the experi- 
ment was at least one hour. Figure 4 
illustrates average individual results 
obtained with red light and blue 
light. In Fig 5, the results are pre- 
sented in percent of the increase in 
the amplitude over the level previous- 
ly measured after dark adaptation. In 
subjects with total color blindness, 
the light-induced EOG response to 
blue light (BG+0.9 filter) is within 
the normal range whereas the re- 
sponse to red light (RG filter) is far 
below the normal range. 


Comment 


The results of the present study 
indicate that both the cone and rod 


mechanisms contribute to the genera- 
tion of the light-induced increase in 
the amplitude of the normal EOG. It - 
has been shown that in subjects with ` 
defective cone function the response 
to red light is below the average nor- 
mal range, whereas the response to 
blue light is within the average nor- 
mal range. The transmission curve of 
the red filter used (RG filter, Fig 1) 
shows high transmission in the red 
end of the spectrum, decreasing 
transmission between 800 and 700 
nm, and low transmission of light of 
shorter wavelengths. Light transmit- 
ted by this filter is not likely to acti- 
vate effectively the rod mechanism. 
On the contrary, the transmission of 
the blue filter used in the present 
study is high at the absorption maxi- 
mum of the human visual purple, but 
the transmission curve (BG filter, Fig 
1) indicates that light transmitted by 
this filter may also activate the cone 
mechanism. Accordingly, the results 
obtained with blue light in subjects 
with defective cone function (Fig 5) 
all lie within the medium or low-av- 
erage normal range. Larger standard 
deviation of the normal eyes of the 
BG+0.9 filter series as compared with 
the RG filter series indicates large 
variation in the results obtained in 
normal subjects. In the present study, 
two different series of normal sub- 
jects, each comprised of 20 subjects, 
were tested with the blue and red 
lights, respectively. Nevertheless, the 
results also may have been influenced 
by the fact that in the normal subjects 
the blue light activated both the rod 
and the cone mechanisms, while the 
red light more selectively activated 
the cone mechanism only. 

The intensity of the light (8,000 
photopic troland) used for stimulation 
in the present experiments was cho- 
sen from the linear part of the ampli- 
tude-intensity function of the human 
light-induced EOG response. Lineari- 
ty of this function has been reported 
for light intensities below 20,000 pho- 
topic troland.® In conditions compara- 
ble to those of the present study, the 
spectral sensitivity curve of the light- 
induced EOG response of the normal 
human eye has been found to coincide 
with the main part of the CIE stand- 
ard scotopic visibility curve but to 
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deviate above this curve in the red 
part of the spectrum.! 

The maximum of the light-induced 
increase of the EOG of the normal 
human eye occurs at eight to ten 
minutes after the beginning of the 
illumination.® It was confirmed in a 
series of preliminary experiments 
that in normal eyes the peak time of 
the light-induced increase in the 
amplitude of the EOG is independent 
of the color of the light used for stimu- 
lation. Thus, when the amplitude of 
the light-induced response was con- 
stant, the maximum of the response 
occurred at eight to ten minutes after 
the end of illumination with the use 
of the blue or red light. Also, in one 
case of total color blindness (subject 
3), the peak time of the light-induced 
response was examined. Red and blue 
lights evoking equally large re- 
sponses in the normal eyes were used, 
and the EOG was measured at one- 
minute intervals after the beginning 
of the illumination. It was found that 
the average maximum (averages of 
four experiments) of the response to 
red light (low amplitude) occurred 
and was maintained from six to nine 
minutes after the beginning of the 
illumination; the average maximum 
of the response to blue light (large 
amplitude) was maintained from 
eight to ten minutes after the begin- 
ning of the illumination. In all final 
experiments of the present study, the 
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EOG was measured first at eight 
minutes after the beginning of the 
illumination to avoid frequent inter- 
ruptions of the light adaptation. 

The percentage increase in the 
amplitude of the EOG as illustrated 
in Fig 5, does not show much varia- 
tion in the five totally color-blind sub- 
jects examined. On the other hand, 
large differences were found in the 
absolute amplitude level (Fig 4). The 
lowest amplitude was found in sub- 
ject 5 (Fig 4). In this subject also, the 
results of the anomaloscope examina- 
tion (Fig 2) deviate from the results 
obtained in subjects with typical con- 
genital total color blindness (Fig 2). 
In addition, subject 5 reports slow 


progression of the defect in her visual 
acuity and color vision, and, in this 
case, the defect may be of the acquired 
type. The pathologic findings discov- 
ered on ophthalmoscopic examination 
of the central fundi in subject 5 do not 
contribute to the exact classification 
of the type of the defect. Also in sub- 
jects 2 and 4 of the present series, 
pathologic findings of the central fun- 
di were observed, and there are prev- 
ious reports of dystrophic macular 
alterations in individuals with typi- 
cal congenital total color blindness." 


This work has been supported by a grant from 
the Finnish-Norwegian Medical Research Foun- 
dation. 


References 


1. Elenius V, Lehtonen J: Spectral sensitivity 
of the standing potential of the human eye. Acta 
Ophthalmol 40:559-566, 1962. 

2. Enoch JM: Critical discussion of paper by 
Elenius and Lehtonen. Survey Ophthalmol 8: 
546, 1963. 

3. Elenius V, Karo T: Observations on the 
ERG, EOG and the perimetric areal summation 
in a case of stationary congenital night-blind- 
ness, M Clinical Electroretinography. Oxford, 
England, Pergamon Pres, 1966, pp 8301-306. 

4. Krill AE, Martin D: Photopic abnormalities 
in congenital stationary nightblindness. Invest 
Ophthalmol 10:625-636, 1971. 

5. Gouras P, Carr RE: Cone activity in the 
light-induced DC response of monkey retina. 
Invest Ophthalmol 4:318-321, 1965. 

6. Aantaa E: Light-induced and spontaneous 
variations in the amplitude of the electro-oculo- 


gram. Acta Otolaryngol Suppl 267:1-37, 1970. 

dJ. Elenius V, Zewi M: Flicker Electroretin- 
ography in six cases of total colour-blindness. 
Acta Ophthalmol 36:19-25, 1958. 

8. Elenius V: Recovery of retinal function 
from suppression caused by flashes of light: Elec- 
troretinogram measurements in totally color- 
blind eyes. Arch Ophthalmol 78:297-299, 1967. 

9. Arden GB, Kelsey JH: Some observations 
on the relationship between the standing poten- 
tial of the human eye and the bleaching and re- 
generation of visual purple. J Physiol 161:205- 
226, 1962. 

10. Kris C: Coreno-fundal potential varia- 
tions during light and dark adaptation. Nature 
182:1027, 1958. 

11. Sloan LL: Congenital achromatopsia: A 
report of 19 cases. J Opt Soc Am 44:117-128, 
1954, 


Light and Electro-oculogram Amplitude/Elenius & Aantaa 63 


Registry of Interesting Cases 


64 Arch Ophthalmol/Vol 90, July 1973 


Intermittent 


Glaucomatous Excavation 


Eliyahu Neumann, MD, Stanley W. Hyams, MB, Haifa, Israel 


Intermittent excavation of the optic disc, 
which was associated with fluctuations of 
the intraocular pressure, was observed in 
an eye with open-angle glaucoma over a 
period of two weeks. As long as the excava- 
tion was readily reversible, the visual field 
was normal. Glaucomatous excavation in 
this case appeared to be due to weakening 
of the supporting tissue of the nerve head 
as a result of direct mechanical pressure. 
Intermittent excavation of the optic disc 
may precede permanent excavation in 
other cases of glaucoma, but the phenome- 
non is unlikely to be observed because of 
its transitory nature. 


r the following case, intermittent 
glaucomatous excavation was ob- 
served in an eye with open-angle 
glaucoma. This finding has not been 
reported previously and it emphasiz- 
es the role of mechanical factors rath- 
er than ischemia in the pathogenesis 
of glaucomatous cupping. 


Report of a Case 


A 37-year-old woman, who was born in 
Israel of European parents, was first seen 
by one of us (E.N.) in December 1967 be- 
cause of three ingrowing lashes in the 
right lower lid. Vision was 20/20 in each 
eye with correction of —0.75—0.75 x 170, 
OD and —1.25, OS. The anterior segment 
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Fig 1.—Right optic disc, intraocular pressure 
18 mm Hg. There is no cupping. 


Fig 2.—Right optic disc, intraocular pressure 
27 mm Hg. Moderate glaucomatous cupping 
with kinking and nasal displacement of blood 
vessels. Cup-disc ratio of 0.36. 
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Fig 3.—Right optic disc, intraocular pressure 
32 mm Hg. Glaucomatous cup is wider than in 
Fig 2. Cup-disc ratio of 0.45. 


and fundus were normal and the intraocu- 
lar pressure was 18 mm Hg in each eye. 

Three years later, on Aug 6, 1970, the 
patient was referred back by her ophthal- 
mologist because of raised intraocular 
pressure that was discovered ten days ear- 
lier in the right eye. She had been using 
various eye drops containing steriods for 
about one year, mostly in the right eye, 
and had noticed an intermittent distur- 
bance of vision in the right eye during the 
same period. 

On examination, corrected visual acuity 
was 20/100 in the right eye and 20/20 in 
the left. The anterior segment was normal 
in each eye. There was pallor and total 
excavation of the right optic disc, with 
nasal displacement of the vessels and arte- 
rial pulsation. The left disc was normal, 
without a physiological cup. The intraocu- 
lar pressure was 37 mm Hg in the right 
eye and 19 mm Hg in the left. Examina- 
tion of the visual field of the right eye with 
the 1/1,000 white target on the Bjerrum 
screen revealed an upper nasal defect 
reaching the center. The field of the left 
eye was normal. Gonioscopy showed an 
even, wide-open angle in both eyes. 

Pilocarpine hydrochloride was adminis- 
tered every ten minutes to the right eye 
and acetazolamide (Diamox) was given 
orally; however, two hours later, the intra- 
ocular pressure was unchanged. The pa- 
tient was advised to continue with pilocar- 
pine and acetazolamide therapy. The next 
morning the corrected visual acuity was 
20/20 and the intraocular pressure was 18 
mm Hg in each eye. The visual fields were 
normal with the 1/2,000 white object on 
the Bjerrum screen and with the 1/3 object 
on Goldmann perimeter. Surprisingly, the 
right disc was normal, without even a 
physiological cup. 

It was possible to reproduce the excava- 
tion of the right optic disc by pressure with 
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Fig 4.—Right optic disc, intraocular pressure 
37 mm Hg. Blood vessels disappear into a pale, 
glaucomatous cup near disc margin. Cup-disc 
ratio of 0.64. 


the Baillard ophthalmodynamometer. A 
small cup appeared at a scale reading of 15 
gm and became progressively larger with 
increasing pressure. At readings above 35 
gm, there was total excavation, pallor of 
the disc, and nasal displacement of the 
disc vessels. With removal of the instru- 
ment, the excavation disappeared immedi- 
ately and there was hyperemia of the disc 
for several minutes. Ophthalmodyna- 
mometry values were 85/10 in both eyes. 
The arterial blood pressure was 125/85 
mm Hg in both arms. 

One week later, tension in the right eye 
was 35 mm Hg in spite of treatment with 
pilocarpine hydrochloride, three times a 
day, and acetazolamide, 1 gm per day. 
There was pallor and total excavation of 
the right optic disc and nasal displacement 
of the disc vessels, but careful examina- 
tion of the visual fields failed to reveal any 
abnormality. 

The patient was hospitalized on the 
same day and the intraocular pressure of 
the right eye fluctuated between 23 to 39 
mm Hg with various treatment regimes. A 
small glaucomatous excavation was visi- 
ble when the intraocular pressure was 23 
mm Hg, and, at higher pressures, the ex- 
cavation was correspondingly larger. The 
intraocular pressure could be normalized 
for a few hours at a time only by the ad- 
ministration of oral glycerin, and then the 
cupping and nasal displacement disap- 
peared completely. Figure 1 shows the 
normal appearance of the right optic disc 
when the intraocular pressure was 18 mm 
Hg. Figures 2 through 4 show progressive 
excavation, pallor, and nasal displacement 
of the disc vessels with increasing intra- 
ocular pressure. Figure 5 shows the nor- 
mal left disc. 

Tonography revealed Po= 32, C= 0.03 
in the right eye and Po= 14, C= 0.18 in 
the left eye. 





Fig 5.—Normal left optic disc. 


The intraocular pressure became pro- 
gressively higher in spite of treatment, 
and, on Aug 16, 1970, corneal edema was 
noted for the first time. Two days later, 
there was constriction of the visual field to 
20° in the upper nasal quadrant of the 
right eye with the 1/1,000 test object. On 
Aug 20, two weeks after the initial obser- 
vation of intermittent excavation, it was 
found for the first time that some excava- 
tion remained even after normalization of 
the intraocular pressure with glycerin. 

Cyclodialysis was performed on the 
right eye on Aug 23, 1970. Postoperative- 
ly, there was a small hyphema, and, when 
it absorbed by the third day, the disc was 
seen to be normal without any excavation. 
The intraocular pressure has subsequent- 
ly remained below 14 mm Hg without 
treatment and the disc and visual fields 
are normal. Since the sixth postoperative 
week, renewed attempts to produce cup- 
ping of the disc by external pressure on the 
eye have failed. The intraocular pressure 
in the left eye has remained normal. 


Comment 


The early theories concerning the 
cause of glaucomatous excavation 
were based upon the concept that di- 
rect mechanical pressure causes cup- 
ping of the optic disc.'! This idea has 
been overshadowed by the results of 
recent studies, including fluorescein 
angiography, that have demonstrated 
ischemia of the nerve head and peri- 
papillary choroid in eyes with glau- 
coma and in eyes with artificially 
raised intraocular pressure.”*® Ische- 
mia would be expected to cause atro- 
phy of optic nerve fibers and to pro- 
duce visual field defects, and, in this 
case, cupping of the disc would be due 
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to “wasting” of the nerve head. Ische- 
mia probably accounts for cupping of 
the optic disc in some cases of glau- 
coma, but that this is not always so is 
shown by the fact that some glauco- 
matous eyes develop cupping while 
the visual field is still normal.7-* Shaf- 
fer”? suggested that glaucomatous 
excavation is due to atrophy of the 
astroglial tissue of the prelamina 
cribrosa part of the nerve head. He 
based his theory on the demonstra- 
tion of normal fields in some cases 
with glaucomatous cupping, and on 
the disappearance of glaucomatous 
cupping following surgery in some 
cases of congenital glaucoma and in 
one case of glaucoma in a young 
woman. 

In the present case of unilateral 
open-angle glaucoma, which was 
probably due to steroids, intermittent 
excavation of the optic disc occurred 
with fluctuations of the intraocular 
pressure. This observation has not 
been reported previously. Initially, 
the intraocular pressure was 37 mm 
Hg and there was total excavation, 
pallor of the disc, and nasal displace- 
ment of the disc vessels. Sixteen 
hours later, in response to treatment, 
the intraocular pressure was normal 
and the excavation had completely 
disappeared. During the next two 
weeks, the degree of cupping correlat- 
ed with the height of the intraocular 
pressure, and a deep excavation could 
be produced at will by the application 
of pressure on the eye with the 
ophthalmodynamometer. The imme- 
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diate reversibility of the disc-cupping 
and the fact that there was no consist- 
ent field defect indicate that the ex- 
cavation was due to direct mechani- 
cal pressure rather than to ischemia. 
These findings also point to changes 
in the neuroglia of the prelamina cri- 
brosa part of the optic nerve as sug- 
gested by Shaffer,®-* or a weakening of 
the collagen of the lamina cribrosa 
itself, with retention of elastic tissue. 
Teng’ found that glaucomatous cup- 
ping was associated with degenera- 
tion of collagen tissue in the nerve 
head and retention of elastic fibers. 
Fuchs,!! in a series of histological 
studies, concluded that the sequence 
of events in the development of glau- 
comatous excavation was the disap- 
pearance first of the delicate anterior 
glial fibers of the nerve head and then 
the fibers of the lamina cribrosa; this 


was followed by a bending backwards 
of the connective tissue lamellae. 

The fact that the excavation could 
no longer be produced by external 
pressure on the eye after cyclodialysis 
indicates a repair process during the 
period of hypotony after the opera- 
tion—either astroglial regeneration 
in front of the lamina cribrosa, as 
suggested by Shaffer,®® or regenera- 
tion of collagen within the lamina 
cribrosa itself. 

The relatively short period during 
which intermittent excavation was 
observed in the present case suggests 
that this phenomenon might precede 
the onset of permanent excavation in 
other cases of glaucoma and that it 
might be easily missed because of its 
transitory nature. 


A. Pechner, MD, referred the patient for this 
study. 
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Foreign-Body Penetration 


Through the 


Superior Orbital Fissure 


Richard D. Merritt, MD; Lionel Chisholm, MD; 
A. F. Ross Fleming, MD; and Michael L. Schwartz, MD, Toronto 


Transorbital foreign bodies penetrating 
through the superior orbital fissure are 
usually associated with either severe per- 
manent ocular complications or death of 
the patient. A case is presented in which 
the hooked end of a spring penetrated the 
superior orbital fissure and lodged around 
the lesser wing of the sphenoid bone. The 
spring was removed surgically through a 
transorbital approach with no permanent 
ocular or neurologic complications. This 
case exemplifies the fact that radiologic 
views of the skull and orbit may be unrelia- 
ble in assessing the type of intracranial 
penetration. 


a pee cases of transorbital pene- 
trating foreign-body injuries 
through the superior orbital fissure 
have previously been described in the 
literature; all resulted either in death 
of the patient or permanent ocular 
complications. This case is remarka- 
ble in view of the lack of ocular or ex- 
traocular residua. 


Report of a Case 


A 32-year-old man was installing a 
spring (Fig 1) on an oven door when the 
spring apparently slipped and lodged in 
his left orbit. He was taken to the hospital, 
x-ray films were taken (Fig 2 and 3), and 
the distal end of the spring was cut off. He 
was then referred to the Toronto Western 
Hospital. 

At the time of examination six hours 
after the injury, the patient was conscious 
and well oriented with no localizing neu- 
rologic signs. Uncorrected visual acuity 
OD was 20/20 and OS 20/800. The cut end 
of the metal spring was protruding from 
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the superior conjunctival fornix, retract- 
ing the upper lid. Vertical ductions of the 
left globe were limited, while lateral duc- 
tions were almost full. There was a small 
subconjunctival hemorrhage superiorly 
and the cornea was hazy, having been fully 
exposed due to the retraction of the upper 
lid. The anterior chamber appeared deep 
and clear. The left pupil was dilated and 
reacted sluggishly to direct light. Details 
of the fundus could not be seen through the 
edematous cornea, but a good red reflex 
was present. Tension was normal, as was 
determined by palpation. X-ray examina- 
tion of the skull and orbit showed that the 
spring had penetrated the posterior aspect 
of the orbit with the hook of the spring 
lodged inside the anterior cranial fossa; it 
was assumed that the hook had penetrated 
the orbital roof even though fracture lines 
were not visible on the plain x-ray films. 
The patient was given tetanus immuno- 
globulin (human) and systemic antibiotics. 
On the night of admission, he was given a 
general anesthetic, and an attempt was 
made to manipulate and extract the 
hooked end of the spring. This being un- 
successful, an incision was made through 
skin and periosteum along the left superi- 
or orbital margin, and the orbital roof was 
followed back subperiosteally. A second 
incision was made to enlarge the wound in 
the superior conjunctival fornix where the 
spring had entered. The superior and lat- 
eral recti were retracted with bridle su- 
tures, and the shaft of the hook was fol- 
lowed posteriorly by a blunt probe. Using 
the probe as a lever, the base of the hook 
was depressed posteriorly, twisted later- 
ally, and extracted from the orbit. Because 
of persistent oozing of blood from the 
depths of the orbit, a left frontal crani- 
otomy was then performed. On retracting 
the left frontal lobe upwards, no fracture of 
the roof of the orbit could be seen. There 
was a small tear in the dura at the back of 
the lesser wing of the sphenoid bone adja- 
cent to the superior orbital fissure. The 
hook had apparently entered the cranial 
cavity through the superior orbital fissure 





Fig 1.—Sixteen-gauge oven door spring with 
terminal hooks, 25 cm in length. Site at which, 
spring was cut off (1); point at which straight 
end emerged from orbit (2). 
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Fig 2.—Anteroposterior view of skull taken 
with spring still intact. 


and hooked around the posterior border of 
the lesser wing of the sphenoid bone (Fig 
4). The hook lay very near the left internal 
carotid and middle cerebral arteries. A 
small laceration, and intracerebral hema- 
toma on the orbital surface of the frontal 
lobe produced by the hook were debrided 
and hemostasis was readily secured. 

The postoperative course was unevent- 
ful, apart from a grand mal convulsion on 
the seventh day, which was treated with 
anticonvulsants. A florid postoperative 
psychosis responded well to tranquilizers 
and soon subsided. 

On the second postoperative day, a good 
view of the fundus revealed considerable 
edema of the posterior pole. At the time of 
discharge, three weeks after admission, 
the edema had subsided, and the visual 


acuity had improved to 20/70. Marked pto- 
sis was present, infraduction was weak, 
and lateral movements of the globe were 
absent, although there was good supraduc- 
tion of the left globe. The pupil was still 
fixed and dilated. 

When he was seen four months after the 
injury, the patient had had no further sei- 
zures, and his mental status had returned 
to pretrauma state. Visual acuity was OD 
20/20, OS 20/20. Extraocular movements 
were full, although the patient complained 
of minimal diplopia on extreme laevo ver- 
sion. Sensation in the distribution of the 
ophthalmic division of the trigeminal 
nerve was intact. The left pupil was slight- 
ly smaller than the right but reacted nor- 
mally to light. Fundi and fields were nor- 
mal. 


Comment 


Although several reviews of pene- 
trating orbitocranial injuries are 
available,” only three instances of 
superior orbital fissure penetration 
have been reported.*® The penetrat- 
ing foreign bodies included a toy 
sword, an ice pick, and a pencil. The 
first two were fatal due to damage of 
the cavernous sinus and internal ca- 
rotid artery. The third patient sus- 
tained a complete ophthalmoplegia 
and markedly reduced visual acuity. 
Our case appears to be unique be- 
cause of absence of any serious cranial 
or ocular sequelae. 


Fig 3.—Lateral view. Hook appears to have entered anterior cranial 


fossa through roof of posterior orbit. 
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Presumably, in this case the blunt 
leading edge of the hook depressed the 
globe inferiorly, deflected the upper 
lid superiorly, and entered the orbit — 
through the superior conjunctival for- 
nix. Then, it was directed by the bony 
shape of the orbital roof through the 
superior orbital fissure, entering the 
cranial cavity. The blunt curved end 
of the hook probably saved the patient 
from sustaining a serious cavernous 
sinus complication which is usually 
inflicted by sharp penetrating foreign 
bodies. 

This case emphasizes that radiolog- 
ic views of the skull and orbit can be 
unreliable in assessing the method of 
intracranial penetration. Close coop- 
eration between the neurosurgic and 
ophthalmologic services was benefi- 
cial in the diagnosis and management 
of this case. 
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Annual Review 


his is the third year, the final one 
for this reviewer, that the annu- 
al review of “The Vitreous” is being 
presented separately from the annual 
review of “The Lens.” This circum- 
stance was created by the sharp in- 
crease in the number of contributions 
to both subjects. As has been the case 
each year, the material for this re- 
view was gathered from two sources, 
one computerized and one human. 
The Alabama Medlars Center of the 
University of Alabama and the Na- 
tional Library of Medicine supplied a 
monthly list of bibliographical data 
by computer. Reva Hurtes, who is the 
librarian at Bascom Palmer Eye In- 
stitute, University of Miami School of 
Medicine, conducted an independent 
search for pertinent data. The com- 
parative effectiveness of both sources 
was reported in the annual review of 
“The Lens.” Confronted with an ever 
increasing list of material from the 
innumerable journals throughout the 
world, the reviewer has an extremely 
difficult task in selecting those for 
review. As in the previous two years, 
this reviewer readily admits personal 
prejudice in selecting those papers 
that, in his opinion, would be of great- 
est general interest. 

As predicted, interest in the vitre- 
ous has become more intense. This is 
particularly evident in the attention 
that is devoted to surgery of the pos- 
terior vitreous. The excitement is 
mounting to such a level that vitre- 
ous surgery promises to dominate the 
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literature for many years to come. 
Publications dealing with biochemis- 
try and physiologic characteristics of 
the vitreous will be dealt with in the 
annual review of the “Biochemistry 
and Physiology of the Eye.” 

The subjects in this review are 
grouped as follows:(1) anatomy, (2) 
embryology and congenital anom- 
alies, (3) vitreous hemorrhage, (4) 
vitreous degenerations, (5) vitreous 
surgery, and (6) miscellaneous. 


Anatomy 


Different fixation techniques were 
utilized in a study of vitreous fibers. 
Whereas the vitreous body was once 
considered to be an amorphous gel, it 
is in reality a collagenous tissue of 
very delicate structure. The collagen 
fibers are surrounded by mucopoly- 
saccharide sheaths. Giant osmophilic 
vacuoles are found in the cytoplasm 
of some cells. They are probably relat- 
ed to lipid metabolism. A polarized 
microscopic study of fibers that were 
submitted to different tractions dem- 
onstrated a birefringence of the colla- 
gen type.! Another report described 
an electron microscopic study of the 
ciliary zonule in the eyes of the mon- 
key, cow, and man. The zonule con- 
sisted of bundles or sheets of tubular 
fibers 110 to 120 Angstroms in diame- 
ter. Zonular fibrils were digested by 
a-chymotrypsin and elastase, but 
they were not affected by collagenase; 
therefore, they bore a striking resem- 
blance to the microfibrils of elastic 
fibers. At their origin from the ciliary 
body, the bundles of zonular fibrils 
perforate the inner limiting mem- 
brane, penetrate into the ciliary epi- 
thelium, and run a long, tangential 
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path through the intercellular spaces 
of the nonpigmented epithelial layer, 
which are contained in interfacial 
canals that are directly bounded by 
the plasma membrane of the epitheli- 
al cells. At their insertion on the lens, 
the bundles of zonular fibrils fuse 
with the surface of the lens capsule; 
only in the human eye do they pene- 
trate deeply into the substance of the 
capsule, approaching the surface of 


‘the lens epithelium and fibers. This is 


an excellent report that brings us far 
beyond the days of light microscopy.’ 
One author described some fine 
structural properties of the vitreous 
base of the human eye. The investiga- 
tion was carried out with the aid of 
electron microscopy. There are nu- 


_merous vitreous cortex cells scattered 


throughout the vitreous base on both 
sides of the ora serrata. On the pars 
plana side, they are not distinguish- 
able from fibroblasts. On the neural 
retinal side, fibroblasts with long 
slender cytoplasmic processes are 
also found; however, some of the cells 
found in this region of the vitreous 
cortex have the properties of cells 
commonly identified as macrophages. 
At some places in the vitreous, the 
author found damaged cells with lib- 
erated cell organelles and also cell 
remnants in the form of more or less 
empty spaces, which were limited by 
a unit-membrane. These cells and cell 
remnants were assumed to be differ- 
ent stages in the physiologic involu- 
tion of the original cell population of 
the embryonal vitreous. They were 
observed on both sides of the ora ser- 
rata, but in greater numbers adjacent 
to the pars plana than on the neural 
retinal side. The occurrence of these 
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cell remnants was more frequent in 
young than in old eyes. Over the scal- 
loped anterior edge of the ora serrata, 
damaged cellular complexes of a dif- 
ferent kind were found. Since they 
contained axons, they were regarded 
as damaged retinal tissue. The zonu- 
lar fibril bundles are intermingled 
with the fibrillar network of the vitre- 
ous. In early childhood, the ciliozonu- 
lar basement membrane has only one 
layer. In the adult eye, a multilay- 
ered network is found. The interest- 
ing possibility of immune reactions 
on the basis of the described electron 
microscopic findings was discussed. 
For example, a characteristic clinical 
finding in pars planitis is the onset of 
biomicroscopically visible symptoms 
in the vitreous cortex that is adjacent 
to the base of the vitreous. Starting 
from this cardinal symptom, the con- 
cept of a vitreal pathogenesis was 
formulated. Antibodies against the 
tissue elements of the vitreous base 
could possibly be produced in the 
same way as has been proven for lens 
protein, if there is something that 
could act as an analog of Freund adju- 
vant. This might be a virus or any 
other infectious agent.’ 

Another author studied the ultra- 
structure of the hyaloid vascular sys- 
tem, which is an extensive, transitory 
system of blood vessels, present only 
in the developmental stages of mam- 
malian eyes. The electron microscope 
reveals that the capillaries of the 
vasa hyaloidea propria and tunica 
vasculosa lentis are of the A-1-alpha 
structure, with a continuous nonfen- 
estrated endothelial lining, a con- 
tinuous basement membrane, and an 
interrupted pericyte lining. The hya- 
loid artery has the fine structure of a 
typical arteriole, with a prominent 
tunica media of smooth muscle. After 
their function is complete, the hyaloid 
capillaries involute, become occluded 
by macrophages, and eventually dis- 
appear.‘ The same author in another 
electron microscopic report demon- 
strated that the development of the 
hyaloid vessels is characterized by 
hoth increasing complexity of the 
structure of the vessel wall and in- 
creased differentiation and complexi- 
ty of those components making up the 
vessel wall. Most early hyaloid capil- 
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laries are simple endothelial tubes 
with very irregular outlines. With 
development, hyaloid vessels become 
more rounded in contour and more 
thick-walled as a layer of pericytes 
appears in the wall. The pericytes 
become delimited on their outer side 
by a definite basement membrane. A 
layer of cytoplasmic filaments then 
differentiates along the inner aspect 
of the pericytes, and a basement 
membrane is formed between the per- 
icytes and endothelial cells, envelop- 
ing the pericytes between leaflets of 
basement membrane. This gradual 
envelopment of pericytes in basement 
membrane is similar to that seen in 
the development of retinal vessels.® 
In a third paper, this author reported 
that components of the hyaloid vascu- 
lar system uniformly regress in a cer- 
tain temporal sequence. The vasa 
hyaloidea propria regress first, fol- 
lowed by capillaries of the tunica vas- 
culosa lentis, followed by the hyaloid 
artery. A uniform pattern also exists 
as to the site of initial vessel closure 
in each component of the hyaloid vas- 
cular system. In the vasa hyaloidea 
propria, occlusions occur randomly; 
in the tunica vasculosa lentis, occlu- 
sions are initially peripheral; and in 
the hyaloid artery, occlusion com- 
mences distally. The mode of regres- 
sion also varies for each component of 
the hyaloid vascular system.® These 
reports are of interest since only a few 
studies of the ultrastructure of com- 
ponents of the hyaloid vascular sys- 
tem have been reported in the litera- 
ture and most of these have discussed 
the hyaloid vessels only incidentally, 
and none have discussed all the com- 
ponents of the hyaloid system. 

The length of the vitreous was 
measured ultrasonically in 926 chil- 
dren (1,852 eyes). The study em- 
braced 80 newborns (43 boys and 37 
girls) and 846 children (465 boys and 
381 girls) aged 6 months to 13 years. 
The mean value in newborns was 
10.48 mm in boys and 10.22 mm in 
girls. In the course of the first year 
and a half of life, the length of the vit- 
reous increased by approximately 3.1 
mm in boys and 3.0 mm in girls. In 
both sexes, the length increased by 
approximately 1.3 mm from the sec- 
ond to the seventh year and by a fur- 


ther 1.1 mm from the 7th to the 13th 
year. At this age, the mean value in 
boys was 16.09 mm; in girls, 15.59 © 
mm; the length of the vitreous had 
then reached values as for young 
emmetropic adults. It seems that the 
longitudinal growth of the vitreous 
terminates at the age of 13 years or is 
minimal after this age. At birth, and 
throughout the entire growth period, 
a sex-linked difference was found in 
the length of the vitreous, with 0.23 
to 0.88 mm greater mean values in 
boys. The relationship between the 
length of the vitreous and refraction, 
with the greatest length being found 
in myopes and the smallest in hyper- 
metropes, is probably developed very 
early in the growth period and was 
found to be fully established from the 
age of one year in this study.’ 


Embryology and 
Congenital Anomalies 


An interesting report emphasized 
the presence of preretinal glial nod- 
ules in persistent hyperplastic pri- 
mary vitreous. The parents of a child 
noted the presence of a leukocoria in 
one eye a few days after birth. The 
patient was first seen by an ophthal- 
mologist at age 3 months when it was 
observed that the anterior chamber of 
this eye was shallow and that there 
was a white retrolental fibrovascular 
mass to which elongated ciliary pro- 
cesses were attached. The eye ap- 
peared smaller than the opposite eye. 
The retina could be seen faintly and 
appeared normal. Because of persist- 
ent pain and irritation, which was 
coupled with the fact that an intra- 
ocular tumor could not be excluded, 
the eye was enucleated nine months 
after birth. Histologically, it was not- 
ed that a retrolental membrane was 
present at the nasal part of the lens. 
It pulled on the retina and caused 
elongation of the ciliary processes. 
The lens was dislocated temporally. 
Most interesting was the presence of 
numerous preretinal glial nodules. 
They were avascular, and mitotic 
figures were extremely rare. Occa- 
sionally, these are incidentally. found 
in globes that are enucleated for 
other reasons and are regarded as 
hamartomatous astrocytomas.® The 
preretinal glial tissue was first em- 
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phasized by Manschot (1958). Its 
presence in eyes with persistent hy- 
perplastic primary vitreous is derived 
from the retinal glial tissue, which 
plays a major role in the formation of 
the primary vitreous. The tissue is 
considered to be the ectodermal coun- 
terpart of the mesodermal tissue that 
is present in the retrolental region. 
These globes may occasionally be re- 
tained if the lens is aspirated and the 
retrolental tissue excised. This cir- 
cumvents the glaucoma from the rup- 
tured, swollen lens and the sequelae 
of traction created by the retrolental 
membrane on the ciliary body and 
retina. Since the retina is often in- 
tact, preservation of some vision is 
possible. The presence of a leukocoria 
with elongated ciliary processes in 
a microphthalmic eye should not 
present a problem in differential 
diagnosis. 

Another paper reported persistent 
hyperplastic primary vitreous at the 
optic nerve head. In two children with 
uniocular impaired visual acuity, 
there was a peculiar appearance of 
the optic nerve head. In both cases, a 
white fibrous-like band of tissue 
covered the optic disc either com- 
pletely or sectorially. This band 
bulged into the vitreous and split up 
into numerous filaments. Retinal 
traction folds were seen in both cases 
and were probably related to the cen- 
tral fibrous band. On the disc, the ret- 
inal vessels were either partially or 
totally obscured by the fibrous band.’ 
This posterior form of persistent hy- 
perplastic primary vitreous is well 
known and may be of any severity 
from a small persistent Bergmeister 
papilla to a highly ramified fibrous 
network. These eyes are usually not 
microphthalmic. 

A family with exudative vitreo- 
retinopathy displayed findings that 
were similar to earlier reported cases 
of this disease (Criswick and Sche- 
pens, 1969) and that enabled the au- 
thors to expand the original observa- 
tions. The pathologic characteristics 
observed in the first patient were ini- 
tially thought to represent Coats dis- 
ease, but the marked familial pat- 
tern, the localized pathologic find- 
ings, and the age and sex distribution 
ruled this out. The involved members 
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of this pedigree had bilateral, slowly 
progressive ocular changes, with an 
autosomal dominant hereditary pat- 
tern. Vitreous findings included 
membranes, posterior vitreous de- 
tachment, retinal traction, and snow- 
flake opacities. The authors added 
some new findings to the original de- 
scription of this entity. The presence 
of abnormal, tortuous retinal vessels 
in the temporal periphery was char- 
acteristic in all of the patients. These 
were continuations of normal retinal 
venules that maintained their large 
caliber out to the ora serrata. They 
turned to run parallel to the ora be- 
yond the equator. There were also 
subretinal exudates or subretinal or 
intraretinal fibrovascular scarring, or 
both, with an overlying thick vitreous 
membrane. The picture was similar 
to the cicatricial stage of retrolental 
fibroplasia and occurred in the same 
area of the fundus. Four of the chil- 
dren were treated by trans-scleral 
cryopexy to reduce the vascularity of 
the fibrovascular cicatrix. This was 
accomplished in all four children af- 
ter a follow-up period of eight 
months.’ 

An association of ocular vitreoret- 
inal degeneration, cleft palate, and 
systemic skeletal defects was ob- 
served in six pedigrees and two iso- 
lated cases. Autosomal dominant 
inheritance was evident in each pedi- 
gree, and, in five, there was a preva- 
lence of a characteristic physiognomy 
consisting of maxillary hypoplasia, a 
depressed nasal bridge, and midfacial 
flattening. Palatoschisis was often as- 
sociated with a bifid uvula, and com- 
mon ophthalmic findings included 
variable myopia and a posterior meri- 
dional-type of lattice degeneration 
with associated vitreous degenera- 
tion. No significant incidence of glau- 
coma or cataracts was found. Associ- 
ated systemic skeletal defects includ- 
ed boney dysplasias and joint defects. 
Since the association of hereditary 
ocular vitreoretinal degeneration and 
various systemic skeletal abnormali- 
ties was described in 1939, several 
authors have reaffirmed this relation- 
ship, with palatoschisis - being the 
most commonly associated defect. 
More recently, an increasing variety 
of skeletal abnormalities have been 


discovered in patients with heredi- 
tary vitreoretinal degenerations of 
various types, most of them being 
inherited in an irregular autosomal 
dominant manner. In the present 
report, retinal detachment was the 
most common ocular finding, being 
seen in 13 patients in the six pedi- 
grees. Early vitreous syneresis to 
marked vitreous degeneration with 
membrane formation was observed. 
Thickening of the posterior hyaloid 
and its attachments to areas of peri- 
vascular lattice was common." 

Norrie described a rare sex-linked 
form of congenital blindness in 1927, 
which he reported as “atrophia oculi 
congenita.” Warburg, in 1961, pro- 
posed the name Norrie disease. This 
is a severe malformation of the retina 
that eventually leads to atrophy of 
the globe, giving a picture of phthisis 
bulbi. The hereditary pattern is that 
of recessive sex-linked diagynic that 
is transmitted by women. ‘The eyes at 
birth are either normal in size or al- 
ready in the process of phthisis. The 
most conspicuous sign in infancy, or 
whenever the eye is of normal size 
and with a transparent cornea, is the 
presence of a retrolental gray-white 
pupillary reflex (eukocoria) as a re- 
sult of an opaque retinal detachment 
or hyperplastic or opaque vitreous. 
An author described a Cuban pedi- 
gree consisting of 15 blind male pa- 
tients with this entity." Another re- 
port described a case of Norrie disease 
in a family in France. The study of 
the family tree clearly showed the 
recessive sex-linked transmission 
running through four generations. 
Pathologic findings showed a dysplas- 
tic detached retina, persistance of 
primary vitreous, and ectopic lens 
bow, and mesodermal dysplasia of the 
anterior chamber. s 

A report described seven cases of 
the Meckel syndrome that occurred in 
two families. This is a genetically 
determined (autosomal recessive) 
disease, with major developmental 
abnormalities incompatible with life. 
The ocular . manifestations include 
cryptophthalmos, clinical anophthal- 
mos, microphthalmos, sclerocornea, 
microcornea, abnormal iridocorneal 
angle, partial aniridia, cataract, per- 
sistent tunica vasculosa lentis, reti- 
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nal dysplasia, posterior staphyloma, 
and hypoplasia of the optic nerve. The 
ocular abnormalities are very similar 
to those of the 13-15 trisomy syn- 
drome, but the chromosome kary- 
otype is normal in the Meckel syn- 
drome and intraocular cartilage; 
therefore, striking in 13-15 trisomy 
has not been found. In the report, all 
affected individuals died shortly after 
birth. Six eyes of three individuals 
were examined histologically. All 
showed persistent tunica vasculosa 
lentis.'4 

An excellent French report dis- 
cussed congenital cysts of the vitre- 
ous, which are probably the rarest of 
known intraocular cysts. Most pass 
unnoticed since they often cause no 
symptoms. Some vitreous cysts have 
been described in association with 
other ocular abnormalities, such as 
retinitis pigmentosa, uveitis, and 
others. A large congenital cyst was 
observed in a 33-year-old man. The 
temporal edge of the cyst concealed 
part of the disc, but the macular area 
was free. Its contents were homogene- 
ous and translucent, permitting a 
view of the fundus through it. Its vol- 
ume varied since it appeared to emp- 
ty and refill. There were no other vit- 
reous abnormalities, and the patient 
was entirely unaware of its presence. 
Physical examination including a 
parasite study proved to be noncon- 
tributory. The differential diagnosis 
included foreign body cyst, cysticer- 
cus, echinococcus, hemorrhage of 
Cloquet canal, and persistence of 
Cloquet canal. No case has yet been 
examined histologically. Most au- 
thors have regarded these cysts as 
remnants of the hyaloid artery and 
its glial sheath.’® 


Vitreous Hemorrhage 


An excellent: French report de- 
scribed a study of 211 vitreous hemor- 
rhages by A-scan ultrasonography. It 
included a comprehensive description 
of the topographical anatomy, the 
constitution, and the density of the 
vitreous. These properties could, in 
large measure, explain the morpho- 
logic characteristics and evolution 
of most vitreous hemorrhages. For 
example, in a healthy vitreous, the 
blood may be localized and confined to 
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one locale, while in a senescent or 
degenerated vitreous, it is more like- 
ly to become diffuse. By ultrasonogra- 
phy, it was possible to diagnose a 
recent, well-localized hemorrhage. 
Since the acoustic density of the two 
media, blood and vitreous, are differ- 
ent, an acoustical echo is reflected. 
However, ultrasound echoes were not 
demonstrated in total vitreous hem- 
orrhages because of the absence of an 
interface. Ultrasonography was use- 
ful in following the evolution of some 
hemorrhages. The process of organi- 
zation gave rise to echoes, while the 
areas of heaviest and densest organi- 
zation could be mapped out and local- 
ized. This modality proved useful in 
differential diagnosis, in establishing 
a prognosis, and in planning a thera- 
peutic course. The prognosis proved 
to be better if organization of the 
hemorrhage did not progress to the 
center of the vitreous and the prog- 
nosis was poor if the organization 
process was global.!6 The refinements 
in interpretation may appear.obscure 
to the initiate in this technique but 
apparently are very meaningful to 
those with wide experience. 

Another author emphasized the 


role of electroretinography in vitre- 


ous hemorrhages. He pointed out that 
vitreous hemorrhage may result from 
a wide variety of causes, but the 
commonest type is that seen in asso- 
ciation with a tear in the retina and 
subsequent retinal detachment. The 
other more common causes are diabet- 
ic and hypertensive retinopathy and 
central vein thrombosis. The hemor- 
rhages frequently obscure the fundus. 
The electroretinogram (ERG) may 
show changes in all these conditions, 
but only in the case of a total retinal 
detachment is there seen an abolition 
of the a- and b-waves. It is now becom- 
ing well recognized that diabetic and 
hypertensive retinopathy are associ- 
ated with a selective loss of oscillato- 
ry potential. This is probably an indi- 
cation of retinal circulatory deficien- 
cy and is not specific for a particular 
kind of retinopathy. The author ob- 
served that, in those cases with a poor 
prognosis, there was usually a “nega- 
tive” type of response with a reduced 
b-wave and an increased a-wave. 
In less severe cases and in partial 
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vein occlusions, the response may be 
normal but the oscillatory potential is 
often reduced at an early stage. His 
results suggested that information 
about the length of time the retina 
has been detached may also be ob- 
tained from the ERG. He correctly 
pointed out that the ERG should not 
be used to make a diagnosis in isola- 
tion. It is one of a large number of 
tests that one might carry out on a 
patient with a vitreous hemorrhage. 
The type of tracing produced can, 
however, provide useful evidence 
towards making the final diagnosis.!” 

It was reported that, in a period of 
ten years, among 100 patients treated 
for subarachnoid hemorrhage ‘in the 
course of cerebral aneurysm, 21 ex- 
hibited retinal hemorrhages. :There 
were also three vitreous hemorrhages 
in this series. The authors stated that 
the fundus picture is so characteristic 
that on its basis one can diagnose the 
subarachnoid hemorrhage. The cause 
of the hemorrhage was attributed to 
the obstruction of venous flow, which 
is caused by a sudden rise of pressure 
of the cerebrospinal fluid. This is evi- 
denced by results of lumbar puncture 
and ophthalmodynamometric exami- 
nation, which show an increase in 
central retinal vein pressure.’® This 
entity was first described by Terson 
in 1916, hence it is known as Terson 
syndrome. When an intracranial 
aneurysm ruptures, increased venous 
pressure is transmitted from the 
cranial cavity to the orbital veins, 
resulting in venous rupture. The de- 
gree and extent of venous ruptures 
are dependent on the rapidity of onset 
and the magnitude of elevation of 
venous pressure in the brain and or- 
bit. There must be a sudden increase 
in pressure, since many anastomotic 
channels exist between the orbital 
veins and the external jugular vein. 
Similar findings may result from 
coughing, vomiting, traumatic as- 
phyxia that is caused by compression 
of the chest, compression of the skull 
at birth, and thrombosis of the cav- 
ernous sinus. Another author report- 
ed a 66-year-old man who developed 
bilateral vitreous hemorrhage in 
connection with a ruptured left-sided 
carotid aneurysm. The less severe 
hemorrhage in the left vitreous 
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cleared in four weeks without seque- 
lae; the profuse right-sided hemor- 
rhage did not clear until seven 
months later. The patient was left 
with a permanent visual impairment 
due to macular degenerative changes, 
which the author thought might have 
been related to the breakdown prod- 
ucts of hemoglobin (iron). It was stat- 
ed that vitreous hemorrhage in sub- 
arachnoid hemorrhage must be more 
common than has been generally 
assumed. 

Other authors stated that the effi- 
cacy of anticoagulation therapy is 
limited by hemorrhagic complica- 
tions that are sometimes related to 
capillary fragility. When generalized, 
capillary fragility may often be antic- 
ipated by clinical tests, but when lo- 
calized to a region, an organ, or part 
of an organ, this condition may not be 
predictable. Disciform degeneration 
of the macula was offered as an exam- 
ple of localized capillary fragility oc- 
curring within a specific region of a 
sensory organ, the eye. Fragility and 
hyperpermeability of both the choroi- 
dal capillaries and newly formed sub- 
retinal vessels in the region of the 
macula cause hemorrhage and exuda- 
tion that, over months to years, be- 
come organized and destroy central 
vision. Their report illustrated a case 
in which systemic anticoagulation 
therapy, in a patient known to have 
disciform degeneration of the macula, 
caused severe intraocular hemor- 
rhage, pain, and blindness, necessi- 
tating enucleation of the eye. They 
considered this a therapeutic misad- 
venture and felt that it emphasized 
the need for adequate interdiscipli- 
nary consultation when caring for 
patients with multisystem disease.” 
This indictment appears unfair since 
the reported patient developed phleb- 
othrombosis with clinical and ra- 
diological evidence of pulmonary 
embolization. Systemic anticoagula- 
tion was prescribed. Can the frequen- 
cy of massive intraocular hemorrhage 
that is sufficient to cause enucleation 
be frequent enough in patients with 
disciform degeneration of the macula 
who are anticoagulated to contraindi- 
cate this therapy for serious involve- 
ments in other major organs? 

Another report described a 30-year- 
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old Negro man who presented with a 
subhyaloid and vitreous hemorrhage 
in one eye. He had chronic myeloge- 
nous leukemia of four years’ duration 
but had been untreated for the past 
year. The peripheral leukocyte count 
was 250,000/ceu mm. Neovascular 
tufts arose from retinal arteriovenous 
shunts just anterior to the equator in 
the superior and temporal quadrants 
of both eyes. These extended into the 
vitreous and were accompanied by 
fibrous proliferation. They resembled 
the proliferative fibrovascular-hemo- 
globin C retinopathy. This patient’s 
hemoglobin was AA. He had no evi- 
dence of occlusive vascular disease, 
and the protein electrophoretic pat- 
tern and results of a glucose tolerance 
test were normal. Retinal neovascu- 
larization has not previously been 
reported as a consequence of leuke- 
mia. The authors believed it probable 
that the marked leukocytosis, and the 
resulting increased blood viscosity, 
was the main cause. They attributed 
the lack of reports of neovasculari- 
zation in leukemia to the fact that 
this occurs in the fundus periphery 
and that most descriptions of leuke- 
mic retinopathy were made before the 
popularization of the binocular indi- 
rect ophthalmoscope. In addition, re- 
cent descriptions have been made in 
patients who are usually receiving 
chemotherapy. The latter may pro- 
duce a normal or nearly normal 
peripheral blood picture for long 
periods.”! 

There were two French reports con- 
cerning the treatment of vitreous 
hemorrhage by transcleral cryoco- 
agulation. One described 53 eyes of 37 
patients with vitreous hemorrhage 
who were treated by cryocoagulation. 
Among these patients were 24 (389 
eyes) diabetics and 13 (14 eyes) with 
Eales disease. The immediate results 
were favorable in 41% of the diabetics 
and 35% of the patients with Eales 
disease. Relapses were frequent. 
Since the intervention was simple 
and practically atraumatic, it ap- 
peared worthy of trial.2? The second 
paper concluded that this modality 
hastens the absorption of blood in vit- 
reous hemorrhages, but only if ab- 
sorption is possible, ie, where the 
blood has not undergone orgariiza- 


tr 


tion. This treatment is only pallia- 
tive, as long as the cause of the hem- 
orrhage persists.” Other authors de- 
scribed the use of laser energy in the 
course of treatment of vitreous hem- 
orrhages in 20 patients. Results of 
treatment were compared with a 
group of 50 patients who were treated 
according to previous methods. The 
treatment was favorable if applied 
during the first ten days after the 
hemorrhage. This was a preliminary 
report.24 In another study, it was 
found that the intravenous adminis- 
tration of mannitol facilitated the 
absorption of blood from the anterior 
chamber and vitreous in experimen- 
tally induced intraocular hemor- 
rhages in rabbits.” 


Vitreous Degenerations 


A superb study of the incidence, 
causes, and complications of posterior 
vitreous detachment (PVD) provided 
ophthalmologists with therare oppor- 
tunity to compare their clinical find- 
ings with those obtained from a gen- 
eral autopsy population. The author 
pointed out that most clinical investi- 
gations of PVD have been based on 
relatively small numbers of patients 
from eye clinics or on patients with 
initial signs and symptoms related to 
recent PVD. There are no published 
clinical studies of significantly large 
numbers of patients in the general 
population that utilize modern diag- 
nostic techniques, nor, with the ex- 
ception of reports concerning the rela- 
tionship of vitreous detachment to 
the development of retinal tears, are 
there published pathologic investiga- 
tions dealing exclusively with PVD in 
a significantly large autopsy popula- 
tion. The material in the study con- 
sisted of both eyes from 786 adults 


` autopsied less than 12 hours after 


death. There were 40 surgical apha- 
kic patients (62 eyes), eight extracap- 
sular, and 54 intracapsular. There 
was no PVD present in either eye of 
75.4% of the patients, while 24.5% 
had partial or complete PVD in one or 
both eyes. The youngest subject with 
a PVD that had no obvious cause was 
55 years of age. Only seven patients 
who were less than 55 years of age 
had a PVD, all with predisposing 
conditions. Three of five patients over 
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90 years had no PVD. One hundred 
fifty-one (19%) patients had a PVD in 
at least one eye; 99 (18%) had a PVD 
in both eyes. Vitreous retraction was 
present in 50 eyes; 12 of these were 
surgically aphakic, five had associ- 
ated endophthalmitis, and five had 
blunt or penetrating trauma. Retrac- 
tion was not found in any diabetics. 
Retinal tears were present in 37 pa- 
tients (4.7%), ten of whom it appeared 
in bilaterally. Thus, tears were found 
in 47 eyes. Thirty-seven of these eyes 
had a PVD, and the ages of the pa- 
tients ranged from 63 to 91 years. Ten 
eyes with tears had no PVD and the 
ages ranged from 34 to 62 years. Of 
the 62 eyes with surgical aphakia, 
four (6%) had no PVD, ten (16%) had 
partial PVD, and 48 (77%) had a 
complete PVD. There was no differ- 
ence in incidence between intracap- 
sular and extracapsular extractions. 
In patients with unilateral surgical 
aphakia, the aphakic eyes showed a 
lower incidence of PVD. The author 
attributed this to static expansion of 
the total volume of the vitreous cavi- 
ty relative to its contained vitreous 
body, periodic expansion of the vitre- 
ous cavity as a result of extraocular 
pressures and bulging forward of the 
flexible anterior hyaloid membrane, 
and loss of the stabilizing vitreolentic- 
ular attachments. Of those patients 
over 50 years of age with complete 
PVD, one in seven had a full thick- 
ness retinal tear, whereas only one in 
200 of those without PVD had this 
lesion. Diffuse inflammation of the 
vitreous, as in endophthalmitis, 
caused extensive PVD, which was 
often accompanied by persistent vit- 
reopapillary attachments. Retinitis 
and chorioretinitis did not cause 
PVD. Axial length of the globe and 
race had no influence on the incidence 
of PVD. The specimens showed a bi- 
_ lateral symmetry of degenerative vit- 
-reous changes. This study reports an 
earlier onset but a lower incidence of 
PVD in the later decades than that 
reported in clinical studies. Complete 
PVD appeared initially in the middle 
of the sixth decade; thereafter, the 
incidence increased to 17%, 51%, and 
53% in the seventh, eighth, and ninth 
decades, respectively. Partial PVD 
occurred uncommonly but uniformly 
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in the middle and older age groups, 
most often representing a transient 
stage in the development of complete 
PVD. The most.common cause of PVD 
was senescence; less common predis- 
posing conditions included diabetes 
(with or without retinopathy), in- 
flammation (usually metastatic), and 
extraretinal hemorrhage. Compared 
with age-matched aphakic control 
eyes, the exaggerated incidence in 
surgically aphakic specimens (93%) 
was highly significant.” The wide 
attention devoted to this paper is 
more than justified by its high qual- 
ity. One might consider the lower in- 
cidence of PVD found in autopsied 
eyes compared to clinical observa- 
tions to be due to a phenomenon de- 
scribed by Goldmann. He used the 
term “pseudodetachment” of the vit- 
reous to describe those eyes with a 
large central cavity in the vitreous, in 
which there remained a thin layer of 
vitreous in contact with the retina. 
Even with the sophisticated means of 
examining the vitreous that we now 
possess, it is usually impossible to 
detect this thin posterior layer of vit- 
reous. The biomicroscopic appearance 
is that of a PVD with collapse. That 
this does not represent a detachment 
of the vitreous from the retina can 
only be verified by histological exami- 
nation. 

Another author studied 105 cases 
of posterior detachment of the vitre- 
ous, with collapse In myopic and se- 
nile eyes, and reached the following 
conclusions regarding the influence of 
this degenerative phenomenon on the 
production of retinal tears, with and 
without retinal detachment. If no vit- 
reoretinal adhesions existed prior to 
the PVD, the vitreous separates from 
the retina to the ora serrata. There 
are no points of retinal traction and 
no retinal tears or detachments are 
found. This occurred in 92 of 105 
cases. If prior adhesions existed, PVD 
with collapse can produce retinal 
tears with detachment. This occurred 
in 12 of 105 cases. If a vitreoretinal 
adhesion is broken during the PVD, a 
retinal tear is produced. However, 
since the cause of the traction has 
disappeared, there is no threat of reti- 
nal detachment. This occurred in only 
a single case.’ The incidence of reti- 


nal breaks associated with PVD with 
collapse (12% in this series) is in 
agreement with most recent surveys 
(Linder, Jaffe, and Tasman), but the 
incidence of retinal detachment is 
considerably higher. 

An interesting discussion of vitre- 
ous floaters and flashing lights associ- 
ated with vitreous collapse and its 
sequelae appeared. The author stated 
that vitreous floaters are a common 
occurrence in the general population. 
Opacities toward the front of the eye, 
involving the cornea and lens even 
when of moderate size, frequently are 
not subjectively recognized as opaci- 
ties because the umbra of their shad- 
ows do not fall on the retina. In gen- 
eral, small opacities must be located 
within the vitreous cavity before they 
cast a shadow on the retina and are 
subjectively appreciated. Vitreous 
opacities are mobile (within limits) 
and, accordingly, are recognized by 
the patient as moving or floating 
spots; hence, the term “floaters.” 
Spots, specks, or defects in the vision 
that appear stationary to the patient 
usually are not due to vitreous opaci- 
ties. Most floaters are related to aging 
changes in the vitreous, appear insid- 
iously, and are of little significance; 
however, acute symptoms of vitreous 
floaters that present either as a lace- 
like web or as a shower of spots 
should be considered of serious impor- 
tance until the cause is diagnosed. 
Possible causes include intravitreal 
hemorrhage, uveitis, or, especially 
when accompanied by flashes of light, 
acute vitreous collapse, with its at- 
tendant complications including reti- 
nal tears. The sudden appearance of 
floaters is always significant, though 
not necessarily serious. If vitreous 
opacities appear suddenly and are 
accompanied by a subjective sensa- 
tion of light flashes, one should sus- 
pect an acute vitreous collapse and 
possible sequelae. Usually the pho- 
topsias occur in the temporal periph- 
ery, appear abruptly, and are gone in 
one or two seconds. They may recur 
many times over a period of several 
days. They probably result from the 
vitreoretinal union becoming disrupt- 
ed and from the collapsed vitreous 
body bumping into the retina during 
eye movements.”® This paper ap- 
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peared in a medical journal and was 
intended to recommend referral of 
. these patients to the ophthalmologist. 
Nevertheless, the description of the 
symptomatology of acute posterior 
vitreous detachment with collapse 
was sufficiently concise and accurate 
to bring it to the attention of ophthal- 
mologists. 

Another author listed posterior vit- 
reous detachment as one of the ocular 
manifestations of whiplash injuries.”® 
‘This is difficult to prove but the clas- 
sical symptoms of PVD, viz, entopsia 
and photopsia, are known to follow 
some forms of bodily injury, including 
the whiplash variety. One can only 
speculate on the relationship. 

One study considered the vitreoret- 
inal changes in cicatricial retrolen- 
tal fibroplasia (RLF). The incidence of 
RLF was 0.9% in 995 live births and 
20% in 46 premature births. All of the 
affected patients weighed less than 
1.8 kg at birth. The most common 
vitreoretinal finding in the nine pa- 
tients with RLF was peripheral vit- 
~ reous membrane, which was present 
in ten eyes (56%). They were more 
common on the temporal side.®° A 
case was presented of retrolental 
fibroplasia that developed in an in- 
fant after four days of oxygen thera- 
py. Fibroplasia did not develop in the 
twin of the infant after 21 days of 
oxygen therapy. The author attribut- 
ed this to a possible protection provid- 
ed by additional transfusion therapy 
of the unaffected twin. This was ex- 
plained as follows: Fetal hemoglobin 
has a greater affinity for oxygen than 
adult hemoglobin. This affinity can be 
reduced by its interaction with organ- 
ic phosphates. The two principal or- 
ganic phosphates of the human eryth- 
rocyte are 2,3-diphosphoglycerate 
and adenosine triphosphate. Since 
the former comprises approximately 
three-fourths of the total organic 
phosphate of the red blood cell, it is 
quantitatively the most important 
with regard to its effect on the oxygen 
hemoglobin dissociation curve. The 
mean percentage of adult hemoglobin 
at term is about 30%, but the propor- 
tion may be as low as 5% or as high as 
55%. At 30 weeks, it is nearly all fetal 
hemoglobin. The author’s inquiry 
was directed to the geometry of the 
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collagen fibril in the vitreous. Prema- 


_turity, fetal hemoglobin, 2,3-diphos- 


phoglycerate, respiratory distress, 
alveolar capillary block, soluble colla- 
gen, and acidosis must all be consid- 
ered in the denaturation of the nor- 
mal geometry of the vitreous collagen 
and the cause of RLF. The author 
suggested that the transfused blood 
that was given to the unaffected twin 
contained sufficient 2,3-diphospho- 
glycerate to alter the pathologic phys- 
iology.?! 

An excellent study reported the 
incidence of surface wrinkling reti- 
nopathy (SWR) in nonoperated eyes 
in a general autopsy population. It 
was found in 27 of 500 patients (5.4%) 
and was bilateral in eight (29.6% of 
those affected), for an incidence of 
3.5% of the 1,000 eyes examined. 
Twelve of 29 subjects with diabetes 
mellitus had SWR (41.4%) or, stated 
another way, of the 27 patients with 
SWR, 12 or 44.4% also had diabetes. 


In 18 of the 27 patients with SWR 


(66.7%) there was systemic evidence 
of vascular occlusive disease (infarcts 
or thromboemboli) as compared with 
an incidence of 50% in the total num- 
ber of subjects. Other systemic condi- 
tions found at autopsy included he- 
patic cirrhosis, malignant neoplasia, 
benign intracranial neoplasia, infec- 
tions, and tuberculosis. The study 
supported the hypothesis that wrin- 
kling is caused by contraction of an 
epiretinal membrane. It was suggest- 
ed by the authors that SWR may be 
seen in the complete absence of dia- 
betic retinopathy; however, the preva- 
lence of SWR in diabetic patients 
suggests that this lesion, with its at- 
tendant epiretinal membrane, is a 
state in the evolution of diabetic pro- 
liferative retinopathy. As to the ori- 
gin of the cells forming the epiretinal 
membrane, the authors disagreed 
with the recently proposed view that 
the vitreous cells that are left behind 
on the retinal surface after PVD are 
the source of epiretinal membranes. 
They based this on observations that 
one-fifth of the eyes with SWR had no 
PVD. This fact, combined with the 
low incidence of lesions superior to 
the macula which is the area where 
PVD first occurred, argued against 
this theory. The authors believed that 


the cells that form surface mem- 


branes are retinal in origin and arise 
from the epicenters through focal in- 
terruptions in the inner limiting 
membrane. They further believed 
that ischemia was important in the 
pathogenesis of SWR.* In discussing 
the paper, Gass asked why we don’t 
see SWR in patients after central ret- 
inal artery occlusions if ischemia is 
an important factor. Apparently, 
PVD is ohly one factor that may 
cause SWR. Patients have been seen 
where PVD occurred with difficulty, 
leaving vitreoretinal adherences near 
the posterior pole. In some patients, 
when the vitreous finally separated 
from the retina, a SWR resulted. 
Also, it is not difficult to understand 
how vitreous cellular proliferation 
could cause SWR, even without a 
PVD. 

One investigation studied glare 
and the scatter of light in the vitreous 
and its effect in postoperative retinal 
detachment patients. A considerable 
number of the latter patients are 
hypersensitive to bright light and 
suffer greatly from discomfort glare. 
However, psychophysical tests, such 
as the determination of visual thresh- 
olds during dark adaptation, do not 
show increased sensitivity, indicating 
that the hypersensitivity is not due to 
an increased sensitivity of the retinal 
elements. The authors found that vit- 
reous turbidity was an important 
contributing factor in increased sen- 
sitivity to glare in postoperative reti- 
nal detachment patients. Their expla- 
nation was that light-scattering in 
the vitreous, which is due to in- 
creased turbidity, causes illumina- 
tion of a larger retinal area than 
when scatter occurs in the anterior 
segment of the eye, resulting in the 
conveyance of more impulses to the 
central nervous system. Contrasts 
become less sharp and the recognition 
of targets becomes more difficult. 

One author stated that vitreous 
opacities causing progressive visual 
loss can be the first symptom of pri- 
mary familial amyloidosis. The true 
nature of this disease, the pattern of 
which can vary greatly in its further 
course, is easily overlooked. Two 
brothers were described who pre- 
sented progressive vitreous opacities 
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as the initial symptom of primary fa- 
milial amyloidosis. Both of them de- 
veloped progressive neurological and 
internal disturbances. The true na- 
ture of the disease was overlooked. 
Postmortem examination revealed 
the diagnosis, primary familial amy- 
loidosis, neuropathic type.*4 This is a 
rare systemic disease of protean 
symptomatology. It shows such broad 
clinical expression that it has been 
suggested (Falls et al) that this un- 
usual entity bids to replace syphilis 
as the great mimic. Primary or “mes- 
enchymal” amyloidosis involves the 
heart, lobular organs with connective 
tissue septa (thyroid and pancreas), 
peripheral nerves, and muscle tissue. 
The deposition of amyloid is usually 
pericollagenous; hence, the involve- 
ment of the vitreous is suggested. The 
cause of this disorder remains ob- 
scure. The involvement of the vitre- 
ous is characteristic. The vitreous fills 
with an amorphous white material 
that attaches to the collagen frame- 
work. It may be slightly yellowish, 
possibly because of the lens. The opac- 
ities are not round and discrete, as in 
asteroid hyalosis, but are irregular, 
membranous formations that resem- 
ble cotton wool. They are not found 
within Cloquet canal in the early 
stages, probably because of the ab- 
sence of the collagenous framework 
within it. However, later they involve 
almost the entire vitreous cavity, 
completely obscuring fundus details. 
The association of peripheral neuro- 
pathy with amyloid involvement of 
the vitreous occurs with sufficient 
frequency to merit attention. Many of 
these patients are confined to a wheel 
chair. The concurrence of vitreous 
opacities should alert one to the pos- 
sibility of primary amyloidosis. It will 
be recalled that an interesting and 
bold approach to the surgery of amy- 
loidosis of the vitreous was presented 
by Kasner and co-workers in 1967. 
Their patients were the first to bene- 
fit from subtotal vitrectomy by the 
anterior approach. 

There was a report of a case of syn- 
chisis scintillans of the anterior 
chamber. It was correctly stated that 
this is usually found in eyes with 
advanced disease or after severe trau- 
ma.”” The vitreous is usually com- 
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pletely liquefied. The opacities in the 
vitreous consist of cholesterol crys- 
tals. When present in the anterior 
chamber, they give the appearance of 
a hypopyon. This entity is sometimes 
confused with asteroid hyalosis 
where the vitreous opacities consist of 
calcium soaps that cling to the colla- 
gen framework of an otherwise nor- 
mal vitreous. Another author de- 
scribed an unusual vitreous anoma- 
ly. Both eyes of a patient revealed 
vitreous opacities. The posterior len- 
ticular surfaces were covered with a 
multitude of white dots, which were 
small but of varying size and shape 
(round, oval, stellate, and irregular), 
to each of which was attached a little 
tail, again of varying size and shape. 
Each of the tails and streamers pro- 
ceeded backwards to join in, and pre- 
sumably to blend with, the central 
vitreous mélée. The author speculat- 
ed that this was an example of per- 
sistence of the embryonic vasa hyalo- 
idea propria with vitreous collapse, 
which was present in this patient’s 
eyes; a more dense concentration of 
the opacities in the central vitreous 
area occurred. 

There appeared a report of a double 
intraocular cysticercus. One cyst was 
extracted from the subretinal space 
on the nasal side of the eye. One week 
later, a second cyst was found in the 
vitreous on the temporal side. It was 
likewise extracted. Parasitologic 
examination revealed a Taenia so- 
lium larva (Cysticercus cellulosae) 
with an adventitial covering in one 
case and without one in the other. 
The patient exhibited epileptic sei- 
zures on the right side with electroen- 
cephalogram alterations, which 
pointed to the probable existence of 
an intracerebral parasite.” Another 
report described the use of a cry- 
oprobe to extract an intravitreal cys- 
ticercus.*7 


Vitreous Surgery 


The vitreous is no longer sacred 
ground. As predicted two years ago, 
in this writer’s first annual review, 
the surgical onslaught is now in full 
gear. There have been three principal 
approaches: (1) vitreous implants; (2) 
anterior or “open sky”; and (3) intra- 
vitreal or pars plana. 


One author presented his opinions 
and experiences in relation to the 
changes induced in the vitreous by 
implants. The materials used are air, 
saline, eye bank vitreous, hyaluronic 
acid, and tropocollagen. The effects of 
all these vitreous implants are based 
on the hydraulic principle of reform- 
ing the globe, restoring normal ten- 
sion, and expanding the detached ret- 
ina back against the choroid. Each 
substance has a specific value. Air is 
readily available and will tamponade 
even a large retinal hole. The chief 
value of saline is in restoring tension 
when the hole is already closed by the 
buckle. Vitreous, hyaluronic acid, 
and tropocollagen reform the globe 
and have hydraulic value in pressing 
the retina against the treated cho- 
roid. Their major value is in the long- 
term effect. As to their immediate 
postoperative responses, the author 
stated that if one large air bubble is 
present, the retina is visible and the 
floating action of the air bubble per- 
sists for two to five days. If “fish eggs” 
(small bubbles) are present, no view 
is possible for two to three days. The 
eye remains quiet. Saline provides a 
quiet eye with a good view of the reti- 
na. Vitreous and tropocollagen also 
provide quiet eyes, but with the for- 
mer there is a vitreous haze from the 
third to seventh day with subsequent 
clearing, while with the latter there 
is a profound vitreous haze from the 
first to seventh day. He had insuffi- 
cient experience with hyaluronic acid 
to evaluate it. As to their long-term 
effects, air is gone in two to five days, 
the duration of saline is unknown 
(probably a few hours), the vitreous 
liquid component is probably gone in 
a few days, the half-life of tropocolla- 
gen is one month, while the life of 
hyaluronic acid is unknown. The clin- 
ical effect of vitreous is often a steady 
reduction in vitreous traction, but the 
effect is unpredictable. The effects of 
tropocollagen and hyaluronic acid are 
still under study. It is known that 
tropocollagen remains clear and the 
eye is quiet for 19 months after the 
implant. In his approach to the treat- 
ment of acute massive vitreous re- 
traction (MVR), he stated that the 
timetable for this is 72 hours after 
retinal surgery or photocoagulation, 


The Vitreous/Jaffe 


i 
| 
i 





or six to eight weeks after apparently 
successful retinal surgery. The retina 
is pulled inward with knuckles and 
folds and there is sudden loss of vi- 
sion. To procrastinate means a lost 
eye with fixed retinal folds and fibro- 
sis. This is really a retinal emergen- 
cy. The author has achieved some 
success in draining subretinal fluid 
and implanting eye bank vitreous to 
dilute vitreous organization.*® 

A pioneer with the use of hyaluron- 
ic acid and his co-workers stated that 
the implantation of hyaluronic acid 
jellies into the vitreous and anterior 
chamber in pathological conditions 
has three purposes. First, it provides 
the surgeon with a “viscoelastic tool” 
for intraocular manipulations of the 
detached retina, prolapsed vitreous, 
and collapsed vitreal space and ante- 
rior chamber. Second, it is a viscoe- 
lastic jelly acting as a mechanical 
buffer, protecting the intraocular 
wound from the damaging effects of 
mechanical shock that might cause 
displacement of tissues and, there- 
fore, interfere with the healing pro- 
cess. Third, it prevents the formation 
of fibrous tissue in the vitreous 
(preretinal membranes and fibrous 
bands) and the formation of adhe- 
sions between the vitreous and reti- 
na, the cornea and iris, and the cor- 
nea and vitreous in aphakic eyes. The 
effect of hyaluronic acid jellies as a 
regulator of tissue regeneration by 
controlling scar tissue and adhesion 
formation was well demonstrated in 
joints, tendons, fasciae, and subcuta- 
neous and subconjunctival tissues.*9 
That these effects also occur in the 
healing of intraocular wounds re- 
mains to be proven. The same authors 
described the latest preparation of 
hyaluronic acid, called Healon-H, 
which is obtained from human umbil- 
ical cords. It is an extremely viscous 
paste because the high molecular 
weight hyaluronic acid is present in 
very high concentration. The sterile 
Healon-H solution is packaged in sy- 
ringes or ampules and sealed in plas- 
tic bags. The replacement of the en- 
tire aqueous humor with this solution 
was well tolerated in owl monkeys 
and humans. Another report 
studied the histological adaptability 
of hyaluronic acid used as an 0.4% 
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solution. After substituting 0.8 to 1.0 
mi of the vitreous body of adult white 
rabbits by the same quantity of im- 
planted material, clinical examina- 
tion and light microscopic examina- 
tion (following silver and hematoxy- 
lin-eosin stains) were performed. 
Some cases showed low intraocular 
pressure on the third day after sur- 
gery, with recovery at one week. Two 
to four weeks after surgery, all irrita- 
tive symptoms disappeared and the 
vitreous became transparent. Light 
microscopic examination provided 
conclusive evidence of the adaptabili- 
ty of hyaluronic acid.“ Other authors 
examined collagen as a vitreous het- 
erograft. The initial response to a col- 
lagen gel implant was very slight in 
the rabbit but exceeded controls in 
the monkey eye. Even in the latter, 
the reaction was self-limited and last- 
ed only two to three days longer than 
the control eyes. The contribution to 
the reaction seen in human eyes by 
gel implantation was harder to judge 
because they also underwent a major 
surgical procedure. There were no 
late inflammations in any eyes. An- 
other aspect of collagen gel behavior 
was considered important for the suc- 
cess of the procedure. Implanted gels 
remained as gels after implantation. 
This is essential if the implant is to 
act as a tampon and not flow through 
retinal holes. Loss of implant trans- 
parency in some of the earlier prepa- 
rations used in animals was probably 
due to fiber formation in the gel. Re- 
cent preparations were given more 
radiation to prevent fiber formation 
and, after implantation, they re- 
mained more clear. They stated that 
we have not yet arrived at an ideal 
vitreous replacement nor have the 
techniques for its employment been 
perfected. However, they felt that this 
approach of using a biological recon- 
struction of native vitreous offers a 
hopeful approach to otherwise un- 
treatable conditions.” 

One author stated that the efforts 
of vitreous surgeons were slowed by 
the results of laboratory experiments, 
which showed that the regeneration 
of vitreous after its surgical removal 


is a very slow process. In particular, | 


the hyaluronic acid component of the 
vitreous regenerates very slowly. The 


first step in modern vitreous surgery 
was the “closed eye” technique. Vitre- 
ous was swept from the incision or its 
attachment to the cornea by vitreous 
sweepers or scissors. Vitreous bands 
attached to the retina were also cut 
while the eye remained closed. The 
next step in vitreous surgery was the 
anterior approach, by the open sky 
method. This was particularly useful 
after vitreous loss during cataract 
surgery. It was also used in other sit- 
uations, such as persistent hyperplas- 
tic primary vitreous, amyloidosis, 
and organized hemorrhage or other 
ocular conditions with vitreous trac- 
tion bands and opaque media. The 
author’s technique for total or subto- 
tal vitrectomy is as follows: surgical 
microscope, Flieringa ring to prevent 
collapse of the empty globe, large 
corneal incision, lens extraction with 
peripheral iridectomies, vitreous 
removed with cellulose sponges, pre- 
retinal membranes and traction bands 
excised with instruments having 
blunt tips, reform posterior segment — 
with physiologic saline, acetylcholine 
to achieve miosis, numerous sutures, 
subconjunctival corticosteroids and 
antibiotics, and postoperative locally 
administered and systemic corticoste- 
roids and antibiotics. The immediate 
complications of the procedure are 
hemorrhage and retinal injury. The 
late complications include delayed 
wound healing, choroidal detach- 
ment, infection, uveitis, vitreitis, 
fibrous band formation, retinal de- 
tachment, keratopathy, and secon- 
dary glaucoma. Since the incidence of 
serious complications is high, subto- 
tal vitrectomy cannot be accepted as a 
routine surgical procedure. Final 
evaluation of the method can only be 
made after many years of careful ob- 
servations. ^ 

There were several reports of sub- 
total vitrectomy by the anterior ap- 


proach. One author outlined his tech- 


nique. A total iridectomy was per- 
formed. After lens extraction, the 
anterior vitreous gel was removed as 
far down as the posterior hyaloid 
membrane with sponges and scissors. 
In most cases, the membrane was 
seen as a brownish filmy sheet that 
did not stick to the sponge and usu- 
ally ran straight across the eye from 
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side-to-side with a prolongation back- 
ward to the disc. The membrane was 
incised as close to the base as possi- 
ble. As soon as this was done, subhy- 
aloid fluid was released and the 
membrane relaxed and became diffi- 
cult to handle. He then enlarged the 
hole slightly to make sure there was 
no retina immediately behind the 
membrane and then aspirated 1 ml of 
fluid with a pipette through the hole. 
The vitreous base incision was then 
enlarged for about 300°. At this point, 
he found it best to completely remove 
all subhyaloid fluid for the membrane 
collapses so much that it lies against 
the retina and is dangerous to touch 
through a layer of fluid. Adhesions to 
the retina were then carefully di- 
vided. The adhesion to the disc was 
then cut, leaving a small cuff of tissue 
behind. The author’s first three cases 
were done with a 300° limbal incision, 
but all later cases had 8 to 9 mm cor- 
neal trephinations, since it was found 
that this approach gave the best ac- 
cess to the vitreous base all around. 
Of five diabetics with persistent hem- 
orrhage, three now have clear media 


, with much improved vision, two had 


recurrent hemorrhages, one being no 
worse and one has no light percep- 
tion. The vision of all four patients 
with diabetic traction syndrome has 
deteriorated to light perception, with 
an apparent increase in the rate of 
progress of the proliferation. All the 
nondiabetic patients with traction 
detachments recovered well, except 
the condition of one progressed to 
phthisis bulbi. As a result of his expe- 
rience with an admittedly small se- 


ries, he reached the following conclu- . 


sions: Patients who have diabetes 
with active new vessel formation in- 
dicated by capillary budding within 
the posterior hyaloid membrane are 
not suitable for vitrectomy since this 
accelerates the neovascularization. 
Those with “arrested” retinopathy 
who develop a hemorrhage are suita- 
ble for surgery if the blood has not 


absorbed after one year. In diabetics 


with retinal detachment, conven- 
tignal buckling techniques should be 
done first, and if these fail, vitrectomy 
is justified, but should be carried out 
soon after central vision fails and 
only when the patient’s vision has 
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reached a level that is useless to him. 
In nondiabetic detachments and 
hemorrhages, the results are very 
much better. The most formidable 
situation is when there is no adhesion 
to the retina, except at the disc. An 
adequate exposure is important in 
vitrectomy in diabetics and this au- 
thor believes that the lateral ap- 
proach is not sufficient for access to 
the vitreous base all around. The an- 
terior approach is the only alterna- 
tive in excising membranes involving 
the entire vitreous base.“ A pro- 
cedure that involves a large corneal 
trephination, total iridectomy, and 
excision of vitreous membranes, in- 
cluding those at the base, is certainly 
not a kitchen table technique. 

One author described his experi- 
ence with total vitrectomy by the 
anterior approach in six eyes with 
hopeless vitreous hemorrhage. Three 
eyes attained 20/40 to 20/400 vision 
(two in one patient with vasculitis 
and one in a diabetic) and three eyes 
degenerated, all of them in diabetic 
patients. He emphasized that this 
procedure is not to be taken lightly. It 
is strictly a last resort.** Another 
author performed partial vitrectomy 
by the anterior route for vitreous 
hemorrhage following proliferative 
diabetic retinopathy. His results were 
far from encouraging. In the first five 
patients, no improvement occurred 
and two of the eyes developed phthis- 
is bulbi with no light perception. The 
sixth eye improved from light percep- 
tion to hand movements. The seventh 
eye, in which the retina was detached 
before surgery, had no improvement. 
The last two eyes improved from light 
perception to hand movements at six 
feet in one and.to 20/400 in the other. 
In both cases, the operated eye be- 
came the better eye of the patient. 
The technique of the operation was 
discussed in particular detail, with 
special emphasis on operative and 


_ postoperative complications and their 


prevention. The experimental nature 
of this type of surgery was stressed.** 
Another report described the use of 
vitrectomy in intraocular trauma. 
The study included 14 eyes with per- 


forating injuries that were enucleat- 
ed. The authors found that excessive 


fibrosis emerged as the dominant fac- 


tor in the decision to enucleate. In 
every instance, fibrosis began as an 
essential phase of the normal healing 
process, but it went on to overgrowth 
and terminated in interruption of the 
physiologic processes and destruction 
of the normal intraocular architec- 
ture. They believed that the signifi- 
cance of these “not new” facts has not 
been fully appreciated. Aside from 
the desired inflammation at the ac- 
tual site of perforation, they listed 
four major stimuli of any fibrotic 
process: hemorrhage, injury to the 
lens, injury to the ciliary epithelium, 
and the response of the vitreous to 
injury. Primary vitrectomy was rec- 
ommended whenever initial wound 
surgery was indicated, and it should 
be immediate and aggressive. De- 
layed vitrectomy was indicated when 
fibrotic overgrowth occurred, result- 
ing in iris changes, pupillary mem- 
brane, hypotony, and shrinkage of ` 
the globe.*’ 

The third approach to vitreous sur- 
gery is the pars plana approach. 
Commenting on the anterior ap-. 
proach to vitrectomy that was de- 
scribed earlier, the developers of the 
pars plana technique stated that this 
daring anterior method demonstrated 
three facts. (1) A group of untreatable 
diseases of the vitreous became ame- 
nable to therapy, and very encourag- 
ing results were seen. (2) It soon be- 
came evident that this technique had 
many hazards. Not only did the lens 
have to be removed, resulting in an 
aphakic eye, but there were possible 
complications from a large corneal 
section and irritation of the iris dur- 
ing vitreous removal always resulted 
in a severe inflammation, often with 
adherence of the iris to the corneal 
wound. (3) Instruments for this pro- 
cedure were inadequate. They were 
usually too large to work well in this 
tiny area. To improve on this, the 
authors believed that a technique 
should include the following features: 
(1) The anterior segment should be 


‘left intact and the vitreous should be 


removed through a posterior ap- 
proach, via the pars plana; (2) Only 
one instrument should be introduced 
into the eye. This instrument would 
have to combine several features. It 
should cut and remove vitreous from 
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the eye as well as replace the re- 
moved vitreous with a clear fluid; (8) 
The intraocular manipulations of the 
instrument should be observed 
through the pupil under magnifica- 
tion. and stereopsis with an upright 
image; (4) A surgeon should be able to 
perform the operation alone, so as to 
avoid coordination problems. The 
authors described their instrument, 
the vitreous infusion suction cutter 
(VISC). It consists of three parts: a 
rotating cutting mechanism in the tip 
of the instrument, a micrometer that 
drives this mechanism, and a suction 
and infusion system. Illumination is 
provided by the slit beam of the mi- 
croscope. This proved better than 
coaxial illumination that produces 
general flare and loss of contrast. A 
fundus contact lens (Goldmann) is 
utilized. Using this technique, a 
report summarized the first 100 vi- 
trectomy cases. It was pointed out 
that most of the eyes on which the 
procedure was performed were con- 
sidered untreatable prior to the intro- 
duction of this method. The only cri- 
terion used to describe success or fail- 
ure was improvement or decrease in 
visual acuity. By far, the most favora- 
ble indications for vitrectomy were 
vitreous opacities caused by vitreous 
hemorrhages, amyloidosis, or other 
unknown causes. Out of 29 cases, a 
quite considerable visual improve- 
ment was achieved in 26. Another 
group of eyes that responded favor- 
ably to such treatment were those 
with retinal detachments caused by 
vitreous strands with or without reti- 
nal holes, large dialyses, or giant 
. holes. Out of 30 eyes operated on for 
these reasons, 18 had a successful 
outcome. Surgery became much more 
difficult in eyes of diabetic patients 
where proliferative retinopathy and 
vitreous retraction caused secondary 
retinal detachments (out of four eyes 
operated on, two had a successful re- 
sult). It was especially difficult in 
eyes where vascular stalks protruded 
into the vitreous, whether the vitre- 
ous was hemorrhagic or not (two suc- 
cesses out of 12 eyes operated on). 
Insofar as the treatment of massive 
preretinal retraction was concerned, 
the authors’ hopes for success were 
not fulfilled, since there was not a 
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favorable outcome in any of the 18 
eyes. However, eyes with localized 
preretinal proliferations were suc- 
cessfully treated (three favorable out- 
comes in four eyes) The authors 
successfully used the VISC for the 
removal of cataractous lenses and 
secondary cataracts preceding vitrec- 
tomy (13 cases). The only contraindi- 
cation was a hard nucleus. Further- 
more, the instrument was used to 
produce sphincterotomies as well as 
sector iridectomies in eyes where 
there was inadequate visibility of the 
fundus.* In another communication, 
the principal developer of this tech- 
nique stated that he generally waits 
one year before attempting vitrecto- 
my in eyes with vitreous hemorrhage. 
He recognized that the operation is 
technically difficult and the surgeon 
must learn to handle an instrument 
inside the eye and do all the manipu- 
lations himself.*° A final paper on this 
technique emphasized that one must 
differentiate massive preretinal re- 
traction (MPR) and massive vitreous 
retraction (MVR). The former is 
caused mainly by shrinking of pre- 
retinal tissue and tangential forces 
pucker the retina. This is not helped 
by vitrectomy. In the latter, vitreous 
contraction towards the center of the 
eye prevails. Radial forces pull off the 
retina. Vitrectomy is useful here. The 
following complications of vitrectomy 
were listed: (1) avulsion of the vitre- 
ous base with production of tears in 
the pars plana or retina; (2) produc- 
tion of retinal holes when working 
near the retinal surface; (3) secon- 
dary cataract after touching the pos- 
terior lenticular surface or after 
intraocular air tamponade; (4) hem- 
orrhage caused by pull on retinal ves- 
sels; and (5) development of preretin- 
al proliferation that may endanger 
the original good result.5! This is 
unquestionably the most exciting and 
promising approach to vitreous clear- 
ing surgery. It avoids the complica- 
tions of the open sky technique and 
leaves a clear cornea and, in most 
cases, a clear lens. It has materially 
broadened the indications for vitrec- 
tomy. 


Another author provided an in- 


depth summary of the indications, 
procedures, and techniques for trans- 


vitreal surgery. Among the major 
indications were retinal detach- 
ments, vitreous opacities, nonmag- 
netic foreign bodies in the posterior 
segment, and intraocular biopsy. The 
procedures discussed were vitreous 
withdrawal, vitreous transfer, and 
vitreous replacement. The visual 
control in the techniques described 
were by the binocular indirect oph- 
thalmoscope (disadvantage: an in- 
verted image) and the surgical micro- 
scope and corneal contact lens 
(advantage: direct observation of an 
erect image and both hands free). It is 
more difficult to change the position 
of the light beam and the operator 
with the latter than with the indirect 
ophthalmoscope, and the more pe- 
ripheral parts are less easily seen. 
The various incisons employed are 
scleral (6 mm from the limbus), lim- 
bal 300°, and equatorial Gust behind 
the insertion of the lateral rectus 
muscle when the lens isto be pre- 
served). The instruments included 
scissors, forceps, inflatable balloon, 
and transvitreal cryoprobe (which 
were all used via the pars plana inci- 
sion), and conventional instruments 
used with limbal or equatorial inci- 
sions. He listed the complications 
resulting from a pars plana incision 
as lens damage, vitreous loss, and 
hemorrhage, and those from a limbal 
incision as persistent corneal edema 
and glaucoma. The main complica- 
tions due to the procedure are retinal 
detachment and _ inflammation. 
Another paper described a recently 
developed instrument (vitrophage) 
that has proved effective in removing 
and cutting of vitreous strands in 
experimental vitreous hemorrhage. 
The vitreous hemorrhages and subse- 
quent vitreous bands and opacities 
were produced in ten albino rabbits. 
The instrument was, inserted at the 
pars plana under direct observation 
of the fundus through a three-mirror 
lens and operating microscope and 
was manipulated easily inside the 
eye by a specially designed manipula- 
tor. The instrument consists of two 
concentric tubes, with a hole at the 
end of the outer tube. Cutting is per- 
formed with a chopping action by the 
sharp end of the inner tube against 
the plane end of the outer tube. The 
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vitreous and bands that are trapped 
in the mouth of the instrument are 
chopped and removed by suction via 
the inner tube. There is no pulling or 
shearing effect on the bands or on the 
vitreous fibers. Vitreous is replaced 
continuously by saline via a small 
infusion tube. The infusion rate can 
be adjusted independently, if needed, 
by a foot pedal that is activated by the 
operator. The inner tube of the chop- 
ping blade is disposable and different 
sizes of tubes can be connected to the 
same solenoid. 

Another paper described three in- 
struments used within the vitreous in 
desperate cases of retinal detachment 
that were formerly considered to be 
inoperable. An intraocular balloon is 
used to mobilize a bound-down in- 
verted posterior retinal flap of a giant 
tear to make the case operable. A ret- 
inal incarcerator is used together 
with the balloon for controlled release 
of subretinal fluid and to facilitate 
incarceration of the retina in the 
more severe cases. Remote control 
vitreous scissors were described that 
allow more precise control of the 
blades within the vitreous cavity and 
cutting of membranes close to the ret- 
ina.*? Another author observed that 
vitreous strands are often difficult to 
sever even with special scissors or 
vitreotomes. The strands are so elas- 
tic and elusive that they frequently 
slide across the edges of conventional 
blades or scissors. He employed a 
diamond blade to sever vitreous 
strands. The blade was introduced 
into the eye through an incision 5 mm 
in length, usually at the pars plana. 
Cutting of strands was accomplished 
with a thrusting-sawing motion so 
that the blade executed approximate- 
ly a 2-mm draw across the bands. 
The same author described the appli- 
cation of ultrasound in vitreous sur- 
gery. He stated that the extent of vit- 
reous opacification and secondary ret- 
inal or structural changes can be 
adequately evaluated by means of 
two-dimensional quantitative diag- 
nostic ultrasound. In view of the 
surgical treatment available, vitre- 
ous hemorrhages were classified into 
four main categories: (1) vitreous 
hemorrhage; (2) vitreous membranes 
or associated structural changes such 
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as dislocated lens, or both; (3) vitre- 
ous hemorrhage with retinal detach- 
ment; and (4) vitreous hemorrhage 
with organization and associated reti- 
nal detachment. Representative 
scans for each of these categories 
were presented. The use of ultra- 
sound to monitor the surgical pro- 
cedure is also possible. The B-scan 
ultrasound can be used during vitre- 
ous surgery to orient the instrumen- 
tation and follow the progress of 
vitreous exchange. In addition, ultra- 
sound can be used to monitor the 
application of another type of ultra- 
sound, namely, therapeutic ultra- 
sound, as a means of providing pre- 
operative dispersion of vitreous 
hemorrhage to facilitate the vitreous 
exchange. The technique is, at pres- 
ent, experimental as questions of 
energy levels, time durations, and 
beneficial results must be further 
evaluated. However, preliminary 
studies indicated that the use of ultra- 
sound to prepare the vitreous for sim- 
ple vitreous exchange may be a useful 
way of reducing vitreous stress at the 
time of the exchange.” Other authors 
described an instrument (vitreous 
punch) for severing localized vitreous 
bands but not diffuse vitreous mem- 
branes. It is composed of a hollow 
stainless steel outer casing with a 
retractable solid inner core constitut- 
ing the cutting blade. By compressing 
the tweezers-action handle to its full- 
est extent, the inner core blade re- 
tracts 2.5 mm to be completely within 
the hollow outer casing. The instru- 
ment was used on four human eyes in 
situations of vitreous band formation 
after perforating injury, massive vit- 
reous retraction with vitreous bands, 
and diabetic proliferative retinopathy 
with vitreous bands. The instrument 
successfully severed localized vitre- 
ous bands in all cases without caus- 
ing further complications, ie, no fur- 
ther tears by traction on, or cutting 
of, the retina. One case was described 
in detail.*? i 

One of the severest challenges fac- 
ing a vitreous surgeon is the presence 
of a foreign body in the posterior 
segment of the eye. There were sever- 
al papers concerned with this during 
the past year. One report summarized 
100 cases of intraocular foreign body. 


Hammering was the most usual 
cause of accident. Nine were associ- 
ated with explosions and the others 
were sustained during machine work 
and under other circumstances. All 
the patients were men ranging in age 
from 16 to 50. Metal was the common- 
est foreign body, which was found in 
96 cases. The foreign body was mag- 
netic in 90% of the cases. The prog- 
nosis was distinctly better in cases in 
which the foreign body was located in 
the anterior part of the eye. A normal 
or usable vision was preserved in 85% 
of these, as compared with only 56% 
in posterior segment foreign bodies. 
Enucleation was performed in 19 
cases, in 16 of which the foreign body 
was in the vitreous.*® A case of pure 
copper retrolenticular foreign body 
occurred in a relatively quiet eye. The 
corneal, lenticular, and _ vitreal 
changes of chalcosis were present, but 
retinal toxicity was absent. Roent- 
genographic and electroretinographic 
studies did not reveal the presence or 
composition of the foreign body. Ul- 
trasonography was positive. Al- 
though pure copper is thought to pre- 
cipitate violent intraocular inflam- 
mation, the case reported described 
the successful removal of a pure cop- 
per foreign body from a relatively 
quiet eye. Surgical removal was sug- 
gested as the most likely preventa- 
tive against long-term retinal toxic- 
ity.” Another author reported the 
extraction of a copper foreign body 
that lodged against the retina, super- 
otemporal to the macula. Using a 
pars plana incision 90° in length, 
with the aid of a double Flieringa 
ring, direct visualization of the for- 
eign body with a fiber optic light 
source was possible. This provided 
the advantage of stereoscopic visuali- 
zation of the foreign body, which was 
removed with Weve “telephone for- 
ceps.” Unfortunately, a detachment 
of the retina occurred due to the pres- 
ence of vitreous strands between the 
posterior pole and the scleral scar, 
which was already present before the 
intervention.© 

One paper described the use of a 
cyanoacrylate adhesive for the re- 
moval of lens and foreign particles 
from the vitreous cavity. An instru- 
ment consisting of a fine glass tube 
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connected to a microsyringe was de- 
_ vised to apply m-butyl-2-cyanoacry- 
late adhesive within the vitreous cav- 
ity. Foreign particles were removed 
through a pars plana incision with 
the aid of indirect ophthalmoscopy. 
The tip of the glass tube was placed 
adjacent to a luxated lens or a metal 
particle and ll of glue was injected. 
A tenaceous adhesion between the 
lens or the metal particle and the tip 
of the tube was obtained; removal of 
the particle or lens was effected by 
lifting the glass tube out of the eye.™ 
Other authors reported that a metal- 
lic paramacular intravitreous foreign 
body that could not be removed by a 
magnet or vitreous forceps alone was 
successfully extracted using the two 
instruments simultaneously. It was 
explained that because magnetic for- 
eign bodies become enmeshed in 
fibrin and newly formed tissue, ex- 
traction by magnet is sometimes 
impossible. The proximity of such a 
foreign body to the retina may prev- 
ent safe removal by vitreous forceps, 
which could produce an iatrogenic 
retinal hole and bleeding. The mag- 
net moved the foreign body anteriorly 
when it was placed at the scleral inci- 
sion over the pars plana. The particle 
was then extracted by the forceps.” 
An author devised a homemade in- 
strument with a grasping claw that 
was successfully used to pull a piece 
of steel out of the optic disc margin of 
the eye of a 20-year-old man. No vit- 
reous was lost and vision was 20/30 
one month after the operation. Two 
earlier attempts to remove this for- 
eign body with magnets had failed 
because of its firm fixation in the disc. 
The instrument was shaped from a 
no. 20 spinal needle, a no. 18 spinal 
stylette, and a small coil spring. It 
had a grasping claw that was closed 
by the action of the coil spring in the 
head of the needle and could be oper- 
ated with one hand by pushing with 
the thumb on the top of the stylette.® 
Thus, it is obvious that ingenuity on 
the part of the surgeon is often useful 
in solving the challenging problems 
of intraocular foreign bodies. 


Miscellaneous 


To determine the reliability of B- 
scan ultrasonographic diagnosis, 100 
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cases referred.for ultrasonic examina- 
tion of ocular problems were reviewed 
by one author. In each of these, later 
confirmation of diagnosis was ob- 
tained. The patients were classed in 
five general categories according to 
their ocular problems: retinal detach- 
ment, trauma, intraocular tumor, 
vitreous hemorrhage, and miscella- 
neous. Reliability of ultrasound to 
adequately depict the structural 
changes present was better than 90% 
in all situations where sufficient 
change was present to be resolved by 
the ultrasonic frequencies used. It 
was pointed out that ultrasound does 
not provide a tissue diagnosis, al- 
though frequency and reflectance 
characteristics do provide insight into 
the character of a lesion. Repeated 
examinations, showing changes at a 
later time, can add even more infor- 
mation. Thus, B-scan ultrasonogra- 
phy is essential for evaluation of all 
eyes with opaque media and all sus- 
pected ocular tumors. 

The inhibitory activity of heparin 
on the action of hyaluronidase on 
rabbit and dog vitreous was demon- 
strated by one author. Hyaluronidase 
is an endohexosamidase that acts on 
hyaluronic acid to form tetrasacchar- 
ides as the end products of hydrolysis. 
Heparin, a competitive inhibitor of 
hyaluronidase, inhibits the initial 
phase of viscosity reduction of hyalu- 
ronic acid by the enzyme. The author 
believed that this inhibition is com- 
petitive and that it blocks depolymer- 
ization. An actual increase in relative 
viscosity was noted. A new tech- 
nique for in vivo studies of the pene- 
tration of alcohol into the vitreous 
was described. The technique ren- 
dered it possible to remove repeated 
samples of 4] each of vitreous humor 
from the same eye by means of a per- 
manent needle. The vitreous humor 
obtained in this way was directly fit- 
ted for gas chromatographic alcohol 
determination. 

An adjustable mirror contact lens 
for fundus and vitreous examination 
was described. It has a single refiect- 
ing mirror with a variable inclination 
of 63° to 74° and performs the func- 
tions of the three reflecting mirrors in 
the Goldmann lens. The advantage of 
the new lens is that it allows continu- 


ous and uninterrupted viewing of the 
vitreous cavity and ocular fundus, a 
feature that is important in accurate- 
ly tracing extensive vitreous and reti- 
nal pathology.® 
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Calendar of Events 
July 12-14 New Mexico Ophthalmological Society, Annual Clinical Meeting, Santa Fe, NM 


25-27 Eighth Annual Course, Advances in Keratoplasty, Southampton, NY 
July 30-Aug 1 Course on Ultrasonic Techniques, Southampton, NY 





Sept 3-5 Society of Eye Surgeons, International Eye Foundation World Congress, Athens, Greece 
14 Eye Bank Association of America, Program on Evaluation and Short-Term Preserva- 
tion of Donor Corneas, Dallas 
14 Ocular Microbiology and Immunology Society, Annual Meeting, Dallas 
14 Certifying examinations for Ophthalmic Technicians, Joint Commission on Allied 
Health Personnel, Dallas 
15 American Society of Ocularists, Symposium on Enucleation-Evisceration-Exposure, 
Dallas 
15 Annual meeting and Symposium of the Liaison Committee on Geriatric Blindness, 
American Foundation for the Blind and the American Geriatrics Society, Dallas 
19-22 International Society for Clinical Electroretinography, Bad Nauheim, Germany 
23-26 German Ophthalmological Society, Diseases of the Macula, Heidelberg, Germany 
Oct 18-19 Symposium on Strabismus, Ottawa General Hospital, Ottawa 
18-21 American Board of Ophthalmology, Oral Examinations, St. Louis 


Eye Bank Association of Ameri- 
ca.—The Eye Bank Association of 
America will hold a scientific pro- 
gram, “Evaluation and Short-Term 
Preservation of Donor Corneas,” on 
Sept 14, 1973. The meeting will be 
held at the Sheraton-Dallas Hotel, 
Dallas. 

For information, write the Eye 
Bank Association of America, 3195 
Maplewood Ave, Winston-Salem, NC 
27108. 


Liaison Committee on Geriatric 
Blindness. — The Liaison Committee 
on Geriatric Blindness, a joint ven- 
ture of the American Foundation for 
the Blind and the American Geria- 
trics Society, will hold its annual 
meeting and symposium on Sept 15th 
at the Fairmont Hotel in Dallas. 

Papers will be presented by leading 
authorities in gerontology and visual 
sciences on issues related to aging 


New Phone Number for AMA 


and visual impairment; the develop- 
ment of training programs; recent 
advances and research in medicine 
and low vision sciences; and low vi- 
sion aids and programs for the pre- 
vention of blindness. 

For further information, please 
contact Dorothy Demby, American 
Foundation for the Blind, 15 W 16th 
St, New York 10011. 


On April 30, AMA’s phones were converted to the Centrex-3 system. The new phone 
number for AMA Headquarters is (area code 312) 751-6000. An advantage of the new 
system is that each phone at AMA has its own number, so that a person at that phone 
can be called directly. Here are numbers that may be of interest to readers of this 


journal: 


John D. Archer, MD (Corresponding Editor) 751-6335 


Charles F. Chapman (Managing Editor) 
Norman D. Richey (Production Manager) 
Sandra Malanga (Copy Supervisor) 
Robert A. Enlow (Circulation Manager) 
John Baker (Advertising Manager) 
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751-6340 
751-6377 
751-6345 
751-6161 
751-6066 
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Correspondence 


A Simple Fiim Marker for 
Fluorescein Fundus Angiography 


To the Editor. — Fluorescein fundus 
angiography is now in wide clinical 
use as a diagnostic procedure. The 
fundus photographs are usually tak- 
en on 35-mm film, in rolls of 20 or 36 
exposures. The angiograms of any 
one patient may contain many photo- 
graphs of both fundi taken over a pe- 
riod of time, and these may spread 
over several rolls of film. On other 
occasions, and also during routine 
color fundus photography, fundus 
photographs of several different pa- 
tients may be taken on one roll of 
film. It is obvious that some satisfac- 
tory method of identification is re- 
quired for each film and for the sepa- 
rate sections of any one film. 

The usual method of identification 
is to photograph on the first frame of 
the film, a card, which is often the 
photographic request card, showing 
the name of the patient and a film 
identification number. This is done at 
the start of each new film and at in- 
tervals throughout a film whenever a 
different patient is photographed. 

Other information, which is not 
usually recorded but is of importance 
in the subsequent interpretation of 
the angiograms, includes the side of 
any series of photographs (especially 
when peripheral areas are photo- 
graphed in both eyes), the sequence 
in which separate films have been 
taken in one patient (because there is 
cumulative fluorescence when more 
than one injection of dye is given), 
and the time interval between the 
final dye injection and the photo- 
graph under consideration (because 
of the change in intensity and distri- 
bution of fluorescence due to the 
leakage and resorption of fluorescein 
with the passage of time). In order to 


record this additional information 


during fluorescein angiography, an 
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inexpensive film marker has been 
devised. 


This consists of a thin, transparent, . 


perspex disc, which has a circular 
card with the appropriate marking 
legends arranged around its periph- 
ery glued to its posterior surface. 
(Figure). The disc is 10 cm in diame- 
ter so that it can be easily held and ro- 
tated in front of the fundus camera. 
The legends are marked so that when 
the disc is held in the left hand 
(leaving the right hand free for fo- 
cussing), the legend is seen as erect 
when viewed through the fundus 
camera. The contrast between the 
lettering and the background of the 
marker is such that it has not been 
found necessary to use fluorescent ink 
for the legends, and the marker can 
be photographed in either blue or 
white incident light. 

In the center of the disc there is a 
small magnet (M in Figure) that al- 
lows the disc to be kept easily at hand 
on the under-surface of the accesso- 
ries drawer of the fundus camera. 
This is made of steel so it is magnetic, 
in contrast to the nonmagnetic, alu- 
minium camera body. A similar rest- 
ing place is available, on the opposite 


Film marker for fluorescein angiography. 





side, on the under-surface of the steel 
stereo box. 

The legends on the marker (Figure) 
are such that at any time one can re- 
cord on the film, prior to any series of 
photographs, the side taken, the film 
order, or the time since the last dye 
injection; the blank segment of the 
disc carries a “press-on” adhesive 
label bearing the patient’s name and 
other suitable identification data. 
Other legends could of course be used, 
but in practice those shown have been 
found adequate for routine fluores- 
cein angiography. 

It has been found that because of its 
convenience the marker is well used, 
and by ensuring that specific photo- 
graphs are accurately identified, sub- 
sequent interpretation of the fluores- 
cein angiograms is simplified. 

Accurate identification of frames 
within a roll of film is important for 
interpretation of fluorescein angio- 
grams. A perspex disc, bearing var- 
ious legends that can be photo- 
graphed in either blue or white inci- 
dent light, can be used to identify 
specific sections of film. When not in 
use, the disc adheres magnetically to 
the under-surface of the accessories 
drawer of the fundus camera. 

ALISTAIR ADAMS, BSc, MBChB, DO 

Edinburgh 


Clinically Evaluating 
Donor Corneas 


To the Editor.~—In 1970, the AR- 
CHIVES published a clinical test for 
evaluating donor corneas designed by 
us! using practical individual units of 
trypan blue fashioned by Smith, Mill- 
er, and Patch (SMP unit). Because of 
difficulties in obtaining these units 
commercially, we devised a simple 
method by which the dye can be easi- 
ly prepared in any hospital labora- 
tory.” 
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Nonsterile trypan blue solution is aspirated 
into a syringe. Disposable bacterial filter (F) and 
a sterile hypodermic needle are attached to 
syringe. 


We would appreciate your printing 
this change in technique which is as 
follows: 

1. Twelve and one-half milligrams 
of trypan blue powder is placed in a 
small (15 ml) bottle and sealed. It is 
practical to have several such units 
prepared and kept on the shelf, in 
order to have one at hand whenever it 
is needed. 

2. To prepare the 0.25% dye solu- 
tion, 5 ml of normal saline is injected 
into the container and mixed with the 
trypan blue powder. The solution is 
aspirated into a syringe. 

3. A disposable bacterial filter (Mil- 
lex Disposable filter units, 0.22u4m) 
is fitted to the syringe and a ster- 
ile hypodermic needle is attached 
(Figure). The dye, which is pushed 
through the filter, may be dropped 
directly onto the cornea to be exam- 
ined or, preferably, filtered directly 
into another sterile container from 
which the solution is dropped on 
the excised cornea, endothelial 
side up, with a sterile medicine 
dropper. 
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The rest of the procedure, the crite- 
ria for interpretation, and the indica- 
tions remain the same as mentioned 
in the original article. 

The manufacturer’s claim for the 
sterilizing effect of the filter was con- 
firmed by negative bacterial cultures 
obtained from nonsterile and heav- 
ily contaminated solutions after 
they had been passed through the 
filter. 

We are satisfied that the modified 
test is comparable in every way with 
the test previously described using 
the SMP unit. 

FREDERICK W. STOCKER, MD 
LAWRENCE W. Moore, JR., MD 
I. STINSON 

Durham, NC 
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Strabismus 


To the Editor.—In the Annual Re- 
view of Strabismus of 1971, Dr. Rein- 
ecke referred to what he improperly 
called the South American Congress 
of Strabismology held in Mar del Pla- 
ta, Argentina. 

The meeting alluded to was 
the Third Congress of the Latin- 
American Council of Strabismology 
(CLADE), which was attended by 
over 300 Latin-American ophthal- 
mologists and many specially invited 
guests. Dr. Reinecke was our guest 
and he delighted us with excellent 
expositions. 

The Latin-American Council of 
Strabismology gathers more than 200 
strabologists of Latin America. Its 
foundation led to the organization of 
national centers, which have given a 
permanent structure to the unity and 
scientific research between Spanish- 
and Portuguese-speaking strabolo- 
gists. 

This entity has organized numer- 
ous meetings, group work, specialized 
courses, training of orthoptists, and 
other activities. 

What the CLADE has done up to 
now has considerably contributed to 
raise the scientific level in Latin- 
American countries. 

This explanation is meant to clarify 
Dr. Reinecke’s citation which implies 
an unfortunate omission, considering 
the standing and scientific hierarchy 
of the CLADE. 

JULIO PriETO-Di1az, MD 
La Plata, Argentina 


Dr. Reinecke offers his apologies to 
the CLADE and its scientific hier- 
archy.— ED. 
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Ocular Motility (International Ophthalmology 
Clinics, vol 2, No. 4). Edited by Olga M Ferrer, 
MD. Price, $25 per year (US); $27.50 per year 
(foreign countries) for subscription. Pp 339, 
with 140 illustrations. Little Brown & Co, 34 
Beacon St, Boston 02106, 1971. 


This volume of the International 
Ophthalmology Clinics consists of the 
majority of the papers presented at 
the spring 1971 meeting (devoted to 
ocular motility) sponsored by the 
Horacio Ferrer Eye Institute. 

As a book, this edition fails for it 
lacks cohesiveness. However, as a 
collection of individual papers, many 
from well-known authors, it provides 
useful information. For example, the 
chapter by Hermann on the accom- 
modative requirement in myopia and 
hyperopia lucidly explains the effect 
of contact Ienses on accommodative 
effort in relation to strabismus and 
presbyopia. Similarly, the chapter by 
H. W. Brown on partial tenotomy and 
marginal myotomy is well worth 
reading. He suggests correction of V- 
esodeviation by oblique tenotomy of 
the upper three fourths of a medial 
rectus, which should be a useful tech- 
nique to remember. The chapter on 
sensory anomalies by Bagolini is 
helpful in understanding his concept 
of the “depth” of anomalous retinal 
correspondence. He now includes the 
time required for a motor adjustment 
to prisms as a further indication of 
this “depth.” The chapters on preop- 
erative and postoperative use of 
prisms and orthoptics are good. 

Some chapters provide more clouds 
than clarity. A case in point is the 
chapter titled “Stabilized Accommo- 
dative Factor in Esotropia,” where 
the author claims that “if the squint 
angle does not diminish after atro- 
pine instillations, thus indicating 
that the tonus of AC (accommodative 
convergence) is unchanged, the tonus 
of A (accommodation) remains unre- 
laxed as well.” The author should 
have noted that a squint may actual- 
ly increase when atropine is used, yet 
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be fully accommodative. I doubt the 
usefulness of the author’s theory that 
accommodation changes in such a 
fashion as to be nonresponsive to 
atropine. He is to be commended, 
however, for his emphasis on the 
importance of repeated cycloplegic 
refractions and the “crowding” of plus 
power in every esotropic patient. 

In respect to blow-out fractures, 
Lang makes the point that an eye can 
be depressed by as much as 15 mm 
and yet easily accomplish fusion. This 
should be noted in those cases of 
blow-out fracture when there is no 
limitation of motion. 

Allin all, then, I would recommend 
this collection as well worth the 
reader’s time, especially if he has 
strabismological inclinations. 

RoBERT D. REINECKE, MD 
Albany, NY 


An Atlas of Diseases of the Eye, ed 2. By ES 
Perkins, MD, Peter Hansell, MRCP. Price, 
$23.50. Pp 86, with 41 illustrations. Williams 
& Wilkins Co, 428 E Preston St, Baltimore 
21202, 1971. 


The title of this short textbook 
might be misleading to the casual 
peruser. Rather than being an atlas 
for the ophthalmologist, it is a pictori- 
al introduction for the medical stu- 
dent and general practitioner to some 
of the problems confronting the oph- 
thalmologist. Within this scope, the 
textbook fulfills its intention ade- 
quately. The second edition has pro- 
vided the authors the opportunity of 
collecting and printing more photo- 
graphs of better quality. 

The format is organized in a way as 
to give the student quick access to a 
particular problem. The text is suc- 
cinct and is illustrated with color 
photographs, fluorescein transits, and 
artists’ drawings. Also provided for 


handy reference is an index of illus- 


trations; thus, the general practioner 
is enabled to compare the fundus of 
his patient with that in the book. 


The medical student or general 
practitioner may find this book a 
helpful addition to his library. 

Dona.p W. PutNno1, MD 
Boston 


The Eye in General Practice, ed 6. By C. R. S. 
Jackson, MA, DM, DOMS, FRCS. Price, 
$12.75. Pp 174, with 48 illustrations. Williams 
& Wilkins Co. 428 E Preston St, Baltimore 
21202, 1972. 


This book is written by an ophthal- 
mologist for general practitioners. 
Now in its sixth edition, it clearly fills 
a need that is felt in English-speak- 
ing countries. The present revision 
holds the line with respect to limited 
content and detail. The new color il- 
lustrations are well chosen and of 
good quality. 

If it is fair to criticize a work beset 
by the problem of what to exclude and 
what to admit, this reviewer would 
like to have seen a fuller treatment of 
angle-closure glaucoma with respect 
to anatomical predisposition and 
pathophysiological mechanism. Per- 
haps the next edition can expand on 
the method of estimating narrowness 
of the angle (by flashlight shadow) 
and recognition of an attack precipi- 
tated by dilatation of the pupil in the 
practitioner’s office. A well-drawn 
diagram and a well taken photograph 
would help immeasurably here. The 
patient should be instructed to report 
immediately any blurring, nausea, or 
headache that might develop later in 
the day after leaving the practition- 
er’s office. The receptionist or switch- 
board operator should also be alerted 
to receiving in utmost seriousness 
reports of these symptoms. 

General practitioners need to be 
cautioned about the use of systemic 
hypotensive agents in patients with 
chronic open-angle glaucoma. 

With these reservations, ophthal- 
mologists can recommend this book to 
their colleagues in general practice. 

Henry F. ALLEN, MD 
Boston 
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Ocular Pathology, ed 2. By CH Greer, MB, BS. 
Price, $19. Pp 282, with 91 illustrations. FA 
Davis Co, 1915 Arch St, Philadelphia 19103, 
1972. 

It is widely accepted that a certain 
knowledge and understanding of 
ophthalmic pathology is essential to 
the successful solution of many celini- 
cal problems confronting the ophthal- 
mologist. The extent of that “certain 
knowledge” is not easily definable, 
but, this small, superbly organized 
text must very nearly satisfy a basic 
minimum. Should the resident, or 
otherwise ambitious ophthalmolo- 
gist, dedicate himself to the assimila- 
tion of all that is contained in this 
book, he would, indeed, be a well- 
rounded practitioner. 

Although the book is arranged in 
such a way that it could be used asa 
quick reference source, it is probably 
better suited as a textbook. It is writ- 
ten clearly and simply and it reads 
easily. It is not extensively illustrat- 
ed and, therefore, cannot be used in 
lieu of an atlas. The photomicro- 
graphs that are used, nevertheless, 
are of excellent quality and serve to 
emphasize important points that are 
described in the written text. 

Factual information contained in 
this volume is accurate, well organ- 
ized and concisely presented. The 
reader is nowhere confronted by an 
elaborate defense of a single unpopu- 
lar point of view, nor is he, on the 
other hand, overwhelmed by a com- 
plex listing of differing opinions. In 
almost all cases, the author has tried 
to find a present consensus that ap- 
peals to his own common sense. It 
seems to me that this entire volume 
should appeal to the same instinct in 
all of us. 

WILLIAM C. FRAYER, MD 
Philadelphia 


Soft Contact Lens. Edited by Antonio R Gas- 
set, MD, Herbert E Kaufman, MD. Price, 
$24.75. Pp 326, with 126 (eight in color) illus- 
trations. CV Mosby Co, 3207 Washington 
Blvd, St. Louis 68108, 1972. 


This volume comprises a series of 
35 papers on the subject of soft con- 
tact lenses by 36 or more contribu- 
tors. 

This book should appeal to the clin- 
ical ophthalmologist because of its 
wealth of basic information and the 
considerable relevance thereof to the 
fitting and following of patients with 
soft and hard contact lenses. The cali- 
ber of the panel insures the authori- 
tativeness of the opinions that are 
presented. This is not a manual, but 
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is an up-to-date compendium of 
knowledge. Its scope goes beyond the 
one soft contact lens that has so far 
received FDA approval. It is apparent 
that this lens falls short of the ideal 
and also of properties inherent in 
some of the lenses that have not as 
yet received approval. 

It is not clear why the title refers to 
the subject in the singular form, since 
numerous types of lenses are de- 
scribed. One wonders why contact 
lenses were not referred to in the 
proper plural form. 

This volume can be recommended 
as a reference source in which the 
ophthalmic practitioner can find use- 


ful guidelines and valuable informa- 


tion on the subject of soft lenses. 
Henry F. ALLEN, MD 
Boston 


Die Ophthalmo-Elektromyographie. By Dr 
Med Fred Schulze. Price, 55 marks. Pp 192, 
with 66 illustrations. Veb Georg Thieme, Le- 
ipzig, Germany.,1972. 


This monograph in German is an 
up-to-date comprehensive review of 
the entire field of ocular electromy- 
ography. It includes an historical re- 
view of relevant material and carries 
the subject up to the present from the 
period of the monograph by Breinin, 
the papers by Papst and Esslen, and 
by Huber. The author discusses the 
anatomy and ultrastructure of extra- 
ocular muscle with a presentation of 
the problems implicit in the finding of 
slow and fast fibers in the extraocular 
muscle. There is a full discussion of 
technique and instrumentation, in- 
cluding the preparation of electro- 
myographic needle electrodes, the 
quantitation of the electromyogram 
(EMG), and correlations of EMG with 
muscle biopsy specimens. 

The author reviews normal! motili- 
ty in terms of innervational aspects 
and extensively discusses the vari- 
eties of ocular motility disturbances. 
There is a rather extensive discussion 
of myopathy and an account of the 
findings in the retraction syndrome. 
Of interest is the observation that 
some forms of retraction syndrome do 
not exhibit anomalous innervation — 
a feature often overlooked. 

Included in these accounts are 
EMG disturbances of the muscle fiber 
itself, of the lower motor neurons, and 
of supranuclear mechanisms. In this 
respect, the author follows the pat- 
terns of previous monographists in 
the field. There is a chapter on termi- 
nology, with terms listed in German, 


English, and Russian. An extensive 
bibliography concludes the work. 
This publication presents accepted 
concepts of oculomotor physiology 
and pathology. Although it does not 
add new dimensions to the field, it 
constitutes a useful reference for the 
worker who is competent in German. 
The EMGs are well presented and 
there are numerous illustrations. 
GOODWIN M. Brernin, MD 
New York 


Neuro-ophthalmology, vol 6 (Symposium of 
the University of Miami and the Bascom 
Palmer Eye Institute). Compiled and edited 
by J Lawton Smith, MD. Price, $25.50, Pp 214, 
with 128 illustrations. CV Mosby Co, 11830 
Westline Industrial Dr, St. Louis 63141, 1972. 


Volume 6 of this series is in the 
familiar binding of 2, 3, and 4. Fortu- 
nately for the reader, the style and 
strength of Dr. Smith’s editing have 
also not changed. True to his dedica- 
tion in organizing this yearly sympo- 
sium, he begins the book by sifting 
the gold from the gravel of a year’s 
neuro-ophthalmology. Some of what 
he mentions in this preface is sup- 
ported in further detail in this vol- 
ume. 

Some articles deserve special atten- 
tion. The anatomy of the cavernous 
sinus is presented in exquisite detail 
by Dwight Parkinson. What could be 
tedious reading is handled in a man- 
ner that should be the envy of ana- 
tomical writers. It is detailed and 
readable; I encourage its consump- 
tion. The article by Smith on thyroid 
eye disease, that by Krill on clinical 
retinal function testing, that by Glas- 
er and Gargano on orbital venogra- 
phy, and the one by Hedges on 
ophthalmic migraine are instructive 
discussions from experienced teach- 
ers and add greatly to this volume as 
a textbook. 

Those who have had the opportu- 
nity to follow the changing opinions 
regarding the therapy for optic neuri- 
tis and optic glioma may find little 
new in the articles by Lubow, Adams, 
and Wong. However, those, like my- 
self, who are often confused as the 
debate goes back and forth will appre- 
ciate these two useful reviews. 

Other readers of volume 6 may 
have favorite subjects that are listed 
in the table of contents. Their choices 
will depend in part on whether one is 
oriented more toward ophthalmology 
or neurology. 

Don C. Brenranc, MD 
Boston 
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Clinical Gonioscopy: A Text and Stereoscop- 
ic Atlas. By Stanley C. Becker, MD, PhD. 
Price, $53.50 Pp 256, with 240 illustrations 
and 112 stereoscopic views in color on 16 
View-Master reels. CV Mosby Co, 11830 West- 
line Industrial Dr, St. Louis 63141, 1972. ` 
Dr. Becker presents a text on the 
gonioscopic examination and inter- 
pretation of the anterior segment of 
the eye. The first eight chapters of his 
compact treatise are devoted to the 
history and development of goniosco- 
py, embryology and anatomy of the 
filtering angle, and an in-depth com- 
parison of the various methods and 
lenses used in clinical gonioscopy. In 
this section, he redundantly empha- 
sizes the advantage of using: an indi- 
rect method of gonioscopy facilitated 
by a constantly supplied layer of fluid 
between the cornea and the gonio- 
lens. His “fluid bridge” gonioprism 
has the stated advantage of minimal 
ocular distortion, thereby decreasing 
the chance of misinterpreting the in- 
timate relationship of angle struc- 
tures. This interpretation is primari- 
ly important in evaluating eyes with 


' or susceptible to angle-closure glau- 


coma. The author recommends a 
grading system of the anterior cham- 
ber architecture that combines an 
estimation of the width of the trabec- 
ular band and its relationship to the 
site of insertion of the iris on the cil- 
iary body. Suggested also is the use- 
ful concept of drawing the exact ap- 
pearance of the chamber angle 
(“goniogram”), which depicts the 
important landmarks and pathologic 
alteration throughout the entire an- 
gle. This diagram encourages an ac- 
curate description of the structures 
viewed and provides a valuable rec- 
ord for future evaluation of the clini- 
cal course. l 
The remainder of the text is devot- 
ed, in an unconventional order, to the 
various pathologic states of the ante- 
rior segment. A large proportion of 
this section is properly allotted to the 
various forms of glaucoma, and the 
sections are discussed in an abbrevi- 
ated summary of the disease state, 
with emphasis upon the stereoscopic 
goniophotographs. The black-and- 
white photographs adjacent to the 
text are often indistinct and difficult 
to ‘interpret, but the magnification 
provided is valuable. The color photo- 
graphs that can be conveniently 
-viewed through a supplied stereo- 
scopic viewer are of very good quality, 
but one often wishes he could obtain a 
httle more magnification for more 
precise interpretation. The conclud- 
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ing chapters on the appearance of the 
chamber angle following anterior 
segment surgery deftly serve to em- 
phasize that the created alterations of 
the angle structures are intimately 
related to the multiple problems that 
continue to haunt ophthalmic sur- 
gery. The opportunity to view the site 
of such profound changes provides a 
means. to evaluate and understand 
postoperative complications. | 

An extensive and well selected bib- 
liography accompanies Dr. Becker’s 
carefully referenced text, and the 
generous use of histopathologic ex- 
amples of the described clinical enti- 
ties usefully extend the nature of this 
book. The occasional differences in 
opinion that punctuate various sec- 
tions are more provocative than dis- 
turbing. 

This volume should prove valuable 
as an introduction to clinical gonios- 
copy for the beginning resident, 
should expand the differential diag- 
nosis of the inquiring ophthalmolo- 
gists, and provide a rapid review by 
the conscientious practitioner. 

A. ROBERT BELLOWS, MD 
Boston 


Ocular Inflammation. By Samuel B Aronson, 
MD, James H Elliott, MD. Price, $32.50. Pp 
357, with 398 illustrations. CV Mosby Co, 
11830 Westline Industrial Dr, St. Louis 63141, 
1972, 


The stated purpose of this new text: 


on the diagnosis and management of 
ocular inflammatory disease is to es- 
tablish a coherent frame of reference 
for the clinician in one of the most 
important and yet  ill-understood 
areas in ophthalmology. Great credit 
must be given to the authors, both 
outstanding clinicians and academi- 
cians in the disciplines covered, for 
the ease with which the reader is 
gradually exposed to and brought to 
understand the pathogenetics of ocu- 
lar microbiology and immunology 
and how their common binding mech- 
anisms serve asthe trellis upon which 
a better knowledge of diagnostic and 
therapeutic principles might grow. 

The 15 chapters are divided into 
three sections. Section 1 embodies a 
most lucid description of all phases of 
the inflammatory response, the pri- 
mary antibody and cellular factors 
and the secondary elimination and 
intermediate mediators. The abnor- 
malities of these same responses in 
man are then discussed in context 
with various primary and acquired 


diseases, eg, Stevens-Johnson syn- 
drome, Herpes, pemphigus, as char- ` 
acterizd by insufficiency or Overreac- 
tion of the primary or secondary. Sys- 
tems. Particular attention is given to 
the clinical description of ocular man- 
ifestations. 

Having familiarized the e 
with the various possible physiologic 
and pathologic responses in section 1, 
sections 2 and 3 put this infòrmation 
to its most important use, that of 
diagnostic and therapeutic applica- 
tion. The general principles of each 
are discussed initially and followed 
by specific descriptions of diagnostic 
history taking and practical labora- 
tory techniques including the cul- 
tures, stains, blood and skin tests use- 
ful in both infectious and immunolog- 
ic analysis of various disease states. 
Similarly, general therapeutic guide- 
lines are established and then dis- 
cussed in detail with reference to an- 
tibiotic, antiviral, and antifungal 
agents, corticosteroids, and immuno- 
suppressive agents. 

The third subsection, and bulk of 
the book, is concerned with the appli- 
cation of the previously established 
diagnostic and therapeutic principles 
to specific ocular diseases. Each chap- 
ter is devoted to a single ocular struc- 
ture or system, such as the. corena, 
sclera, intraocular inflammation, or- 
bit, systemic disease with ocular in- 
volvement, and postsurgical inflam- 
mation. Both established clinical 
techniques and the use of. newer 
drugs and regimen, such as antico- 
agulant therapy, are described in de- 
tail with case histories to illustrate 
pertinent principles. 

Copious photographs, diagrammat- 
ic illustrations, and tables in every | 
chapter assist the reader in his un- 
derstanding of the pathogenesis of 
disease, step-by-step diagnosis, treat- 
ment of each disease state, and in the 
management of the ensuing compli- 
cations. Although no references are 
given within the texts, each chapter 
ends with a bibliography of pertinent 
source material. There is also an ex- 
cellent index that facilitates rapid 
location of various topics of interest. 

This book is recommended both for 
its value in enhancing the practicing 
ophthalmologist’s understanding of 
just what is going on in these most 
difficult patients and as a practical 
guide to their diagnostic and thera- 
peutic management. 

DEBORAH PAVAN-LANGSTON, MD 
Boston 
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Barnes-Hind Ophthalmic P 
Division of Barnes-Hind Ph: 
895 Kifer Road 

Sunnyvale, California 9408¢ 





pre-cise’ (pre sis’), adj. 1. Exact; accu- 
rate.. 2. Scrupulous; strict.—pre-cise’ 
ly, adv.—pre-cise'-ness, n. 

pre-ci'sion (pre-sizh'tn), n. The state 


or quality of being precise. —adi. Used or 


intended for precise measurement: a pri 
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by definition 


14-155 Colibri Corneal Forceps, 0.4mm teeth 
12-454 McPherson-Westcott Micro-Conjunctival Scissors 
13-260 Barraquer Needle Holder, curved 


14-222 Castroviejo Suturing Forceps, 0.5mm teeth 
12-550 Barraquer Iris Scissors, 7mm blades 


Write us for a copy of our new Ophthalmic Instrument Catalog 
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Is this Peer Review Manual on your desk? 


It’s not only the newest, but the 
most comprehensive peer review 
manual ever produced. 

VOLUME | includes the history 
and general concepts behind 
initiating a peer review com- 
mittee or function. There are 
chapters on funding and staffing, 
utilization review and legal 
considerations. Of most im- 
portance it tells you how to 
implement a peer review pro- 
gram -- how to: 


Plan for peer review. 


Determine composition of your 
review committee. 


Establish line of appeal. 


Delineate areas of initial 
review efforts. 


Formulate methods to activate 
peer review. 


Develop guidelines for quality; 
utilization; fees. 


Investigate means of date collection 
and analysis. 


Publicize the committee and its 
availability. 


VOLUME II provides samples of 
existing criteria studies from 
which individual peer review 
programs can model their guide- 


lines. Also included are: 
Data Sources and Forms. 


Examples of non-profit cor- 
porations performing peer review. 


Legal Information. 


The Peer Review Manual has 
been compiled by the AMA’s 
Division of Medical Practice 
under the guidance of the Council 
of Medical Service and its 
Committee on-Health Care 
Financing. Tabbed and bound in 
a two-volume vinyl-covered loose- 
leaf binder, the manual lends 
itself to continuing additions and 
updating. 


$8.50 in the United States, U.S. Possessions, 


Canada and Mexico 
$9.00 in all other countries 


$4.25 to Medical Students, Hospital Interns 


and Residents* 


American Medical Association 


AOP773 


535 North Dearborn Street/Chicago, Illinois 60610 


Enclosed is $—— for 
Manual, OP-360 


Name 


$6.50 11 or more copies to the same address 


in U.S., U.S. Possessions, Canada, Mexico 
* Special subsidized price for U.S., Possessions, 


Canada and Mexico 
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Even for the most conscientious patient, 
two products with different dosage sched- 
ules can be confusing... 


E-Carpine simplifies the dosage regimen 
for patients best controlled with epine- 
phrine plus pilocarpine therapy. One pre- 
scription helps assure patient cooperation 
and reduces drug costs. E-Carpine makes 
therapy less confusing for your open-angle 


glaucoma patient. 
= 

™ 

(base) with pilocarpine hydrochloride 1, 2, 3, 4, 6% 





Epinephrine bitartrate 0.5% 





DESCRIPTION: Sterile solution containing: Active: Epi- 
nephrine Bitartrate equivalent to Epinephrine 0.5%, 
Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, or 6%; Ve- 
hicle: Hydroxypropy! Methylcellulose, Preservatives: 
Sodium Bisulfite 0.30%, Benzalkonium Chloride 0.01%; 
Inactive: Sodium Chloride (in 1% and 2% strengths 
only), Disodium Edetate, Polysorbate 80, Sodium Hy- 
droxide (and Hydrochloric Acid as required to adjust 
pH), Purified Water. CONTRAINDICATION: Nar- 
row angle glaucoma or sensitivity to any component. 
WARNING: For topical ophthalmic use only. PRECAU- 
TIONS: Use cautiously in hypersensitive persons. Dis- 
continue if sensitivity occurs. ADVERSE REACTIONS: 
Extracellular pigmentation in the palpebral conjunc- 
tiva with prolonged use. Contact allergy may occur. 
Rarely, systemic side effects such as headaches, pal- ` 
pitation, faintness, tachycardia, extrasystoles, and 


blurred vision may occur. 


dedicated to advances in ophthalmic therapy 
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Bleph-10 (Sodium Sulfacetamide) 10% 
is hard on the bacteria and soft on your patients’ eyes. 


Ophthalmic sulfa solutions often sting. range of gram-positive and gram-negative 
Liquifilm® is the vehicle that helps soften organisms. In the treatment of conjunc- 
that Sting. Bleph®10 is the only sulfa that tivitis, corneal ulcer and other superficial 
has Liquifilm. Bleph®10 (sodium sulfa- eye infections due to susceptible organisms, 


cetamide) 10% Liquifilm® is the soft sulfa. Bleph-10 is anything but soft in terms of 


But because it may be soft on sulfa sting, the relief it affords. 
doesn’t mean Bleph-10 is soft on infections. So be hard on the bacteria and soft on 
Bleph-10 is bacterio-static against a wide your patients’ eyes. Prescribe Bleph-10. 





BLEPH-10 (sodium sulfacetamide) ophthalmic solution. Sodium sulfacetamide. . . 10.0%. Liquifilm (polyvinyl 
alcohol). . .1.4%. Contraindications: Hypersensitivity to sulfonamide preparations. Precautions: The solutions 
are incompatible with silver preparations. Nonsusceptible organisms, including fungi, may proliferate with the use 


of this preparation. Sulfonamides are inactivated by the aminobenzoic 
acid present in purulent exudates. A ERAN Irvine, California/Montreal, Canada 
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COMPLICATIONS AND CONTROVERSIES IN 
ENUCLEATION-EVISCERATION-EXPOSURE 


Saturday before A. A. O. O. 
September 15, 1973 
8:00 a.m. - 4:30 p.m. 

Dallas, Texas 


The morning sessions will cover the complications and controversies of enuclea- 
tion versus evisceration. The afternoon sessions will deal with the problem of exposure 
and the discussion of controversial movie films. Scientific exhibits included. 


ADVANCE REGISTRATION 


Pierre Guibor, M.D. & Henry Gougelman 
722 Park Avenue, New York, New York 10021 
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Bacterial conjunctivitis 

looks sore— and feels sore. Hyperemia. 
Frequent lacrimation. Annoying pain, even 
when the eyes are closed. 

Neosporin® Ophthalmic Solution can help 
clear the infection and help restore comfort. It 

is effective against most pathogens which cause 
superficial external ocular infections, including 
Pseudomonas and Staphylococcus aureus. 
Neosporin Ophthalmic Solution contains antibiotics 
that are rarely used systemically. 


CONTRAINDICATIONS: This product is contraindicated in those persons 
fei k FAEN Yp pte who have shown sensitivity to any of its components. 
LY A a PN e aA AEN, WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
AA AROR TA AAN i A tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
iN or all of the following antibiotics for the treatment of future infections: kanamycin, 
‘paromomycin, streptomycin, and possibly gentamicin. 
| ADVERSE REACTIONS: Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature indicate an increase in the prevalence 
of persons allergic to neomycin. 


Complete literature available on request from Professional Services Dept. PML. 


= Neosporin 
(5 Ophthalmic Solution, Sterile 
` Polymyxin B-Neomycin-Gramicidin | 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 units: neomycin 
sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin base): gramicidin 0.025 mg.. in 
a solution containing the inactive ingredients alcohol (0.5%). propylene glycol. 
polyoxyethylene polyoxypropylene compound, sodium chloride. and purified water 
(preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 





Ak Burroughs Wellcome Co. for bacterial conjunctivitis 
Research Triangle Park ° : . 
Wellcome / North Carolina 27709 and other superficial external eye infections 
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REGISTERED TRADEMARKS OF CORNING GLASS WORKS 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half 
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THE NEW YORK LASER PHOTOCOAGULATION COU 
NOVEMBER 5, 6 and 7, 1973 


The curriculum will encompass both the fundamental and practical aspects of argon laser 
photocoagulation and will consist of lectures, clinical demonstrations, small seminars, and 
personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Fundamentals and Comparison of Lasers 
Principles and Techniques of Photocoagulation 
Indications and Contraindications of Photocoagulation 
Diseases Treated by Photocoagulation 
Results and Complications of Photocoagulation 


Fluorescein Angiography, Hemobarometry and Other 
Adjunctive Diagnostic Tests 


FACULTY: 
Francis A. L’Esperance, Jr., M.D., Director Arnall Patz, M.D. 
Lloyd M. Aiello, M.D. Robert R. Peabody, M.D. 
William A. James, Jr., M.D. Arthur Vassiliadis, Ph.D. 
Hunter L. Little, M.D. H. Christian Zweng, M.D. 


REGISTRATION: 
Fee—$350 
For registration and details— 
Miss Nan Gray, Assistant to Dr. L'Esperance, 635 W. 165th Street, 
Edward S. Harkness Eye Institute, New York, New York 10032 





unique, non-woven, lint-free fabric 

sterile, in easy-to-open peel-down bag 

3” circular fenestration, backed with hypo-allergenic tape 
optimum size for ophthalmic surgery 

lightweight fabric / soft / water repellent / disposable 


: Surgical Products Division, Alcon Laboratories, Inc. 


BSS (Balanced Salt Solution,Alcon) 





reduces risk of cytotoxicity 
reduces risk of foreign body intrusion s 
lowers likelihood of solution's contamination by exposure to air 


BSS Thesterile, physiologic, lint-free ophthalmic irrigating solution. 


Ingredients: Each cc contains sodium chloride 0.490%, potassium chloride 
0.075%, calcium chloride 0.048%, magnesium chloride hexahydrate 0.030%, 
sodium acetate 0.390%, sodium citrate dihydrate 0.170%, water for injection. 
Contraindications: None known. Precautions: (1) Since BSS contains no pre- 
servative, it should never be re-used. (2) Before use, check for patency. (3) To 
prevent aspiration, remove needle from the eye before releasing pressure. (4) Do 
not use if blister seal is missing or broken. Open under aseptic conditions only. 


: Surgical Products Division, Alcon Laboratories, Inc. 
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“the cool cautery”: hot enough for instant capillary occlusion... 
“cool enough to protect tissues not directly treated from trauma. 


unrestricted visibility: special elongated operating tip. 


lightness, maneuverability: weighs only 3 oz. Battery operated — 
no cords to get in your way. 


sterility: Disposable Optemp is sterile — 
eliminates possibility of cross-infection. 


economy: | ime Saving —no sterilization or reprocessing. 
Just use once and discard. 


è Surgical Products Division, Alcon Laboratories, Inc. 
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ready for immediate use 

self-contained 

easily activated, compact d 
pre-sterilized 

disposable 

inexpensive 


; Surgical Products Division, Alcon Laboratories, Inc. 
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Mentor’ 
Slit Lamp 


Confirm for yourself this one’s 
bright, clear, integrated optics 
and illumination, its exceptional 
depth of focus, sharp slit, 
smooth controls, correct 
working dis- 

tance, and 

large field. 
Simply call 

us toll free at 
800-225-1851 to 
arrange a personal 

demonstration. 

When you decide, and if it’s 
in our favor, two additional 
benefits will interest you: 
Current delivery on new orders 
and complete service backing 
by Mentor. Mentor Division, 
~ Codman & Shurtleff, Inc., 
~ Randolph, Mass. 02368. 
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Non-electric Cryosurgical System 
With instantaneous freeze and deirost 


We've done it—we’ve obsoleted electrical cryo- 
surgical systems! How? With our new non-electric 
system that simply does the job better. It is safer 
to use—no electrical hazard; the cryo-pencils 
get colder faster and defrost faster (we say in- 
stantaneous). These are features you'll recognize 
as important in simplifying procedures in delicate 
retinal, glaucoma and cataract surgery. 


Since we have produced most of the electrical 
cryosurgical units in the past, this a big step 
for us. But, there is no ignoring the fact that our 
non-electric cryosurgical system has it all over 
electrical systems. 


Besides the features already mentioned you now 
get complete mobility in the operating room 
(remember—no electrical hazard), temperature 
indicator for all pencils, foot pedal control and 
you can use gaseous carbon dioxide or nitrous 
oxide. We have added a new range of micromini 
pencils, the world’s smallest, to our collection 
for delicate cataract and vitreous procedures. 
These are 0.6mm in diameter. There is even a 
new stand for two gas cylinders with a dual 
manifold so you can not run out of coolant during 
a procedure. 

Of course you get our full 12 month warranty 
and back-up service guarantee. 


Please write or call for more information. 


DYNATECH CRYOMEDICAL COMPANY 


95 Cambridge Street 


Burlington, Massachusetts 01803 


(617) 272-6050 


A DIVISION OF DYNATECH CORPORATION 


The World Leader in Ophthalmic Cryosurgical Instruments 
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NEP TAZANE 


METHAZOLAMIDE 50 mg tablets 


The next logical step in glaucoma therapy“ 


Even the oral drug of choice isn’t perfect. If your usual therapy doesn’t beat 
glaucoma, trump it with NEPTAZANE® Methazolamide. Effective in blocking 
aqueous humor secretion to reduce intraocular pressure, it’s the long-acting 
carbonic anhydrase inhibitor that may be better tolerated in long-term therapy. 


*Chronic simple (open-angle) glaucoma and secondary glaucoma. 


Indications: For adjunctive treatment of chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to 
lower intraocular pressure. 

Contraindications: Severe (absolute) or hemorrhagic glaucoma; of 
doubtful use in peripheral anterior synechiae; chronic nonconges- 
tive angle-closure glaucoma; adrenocortical, hepatic, or renal in- 
sufficiency; electrolyte imbalance states, e.g., hyperchloremic aci- 
dosis; sodium and potassium depletion states. 

Warnings: Although teratogenic effects demonstrated in rats at 
high doses have not been evidenced in humans, Methazolamide 
should not be used in women of child-bearing potential or in preg- 
nancy, especially in the first trimester, unless the expected benefits 


outweigh potential adverse effects. 

Precautions: Use with caution in patients with cirrhosis or hepatic 
insufficiency to forestall hepatic coma; those on steroid therapy; 
those with pulmonary obstruction or emphysema to avoid acidosis. 
Electrolyte balance should be maintained. Although not reported 
thus far with this drug, reactions common to sulfonamide deriva- 
tives, such as fever, leukopenia, hemolytic anemia, bone marrow 
depression or renal calculi, may occur. 

Adverse reactions (relatively mild and disappear on withdrawal or 
dosage adjustment): anorexia, nausea, vomiting; malaise, fatigue or 
drowsiness, headache; vertigo, mental confusion, depression, pares- 
thesias. Urinary citrate excretion and uric acid output is decreased 
during use of this drug, but urinary calculi have not been ropare, 
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CZAD LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 


THE AMERICAN SOCIETY OF OPHTHALMIC PLASTIC & RECONSTRUCTIVE SURGERY 


4th Annual Scientific Session 


Friday, September 14, 1973 


Fairmont Hotel 


8:00 AM to 5:00 PM 


Dallas, Texas 


Plan to come to Dallas a day early and hear many aspects of 
ophthalmic plastic surgery by such outstanding men as Peter 
Ballen, Crowell Beard, Charles Beyer, Alston Callahan, James 
Hargiss, Charles Iliff, Carl C. Johnson, Fay Millett, Maury Parks, 
Byron Smith, Orkan Stasior, Richard Tenzel, John E. Wright, and 


others. 


Fee for the meeting and luncheon for non-members is $60.00. 


Advance registration is requested. 


Write: Bartley R. Frueh, M.D. 
909 University Avenue 
Columbia, Missouri 65201 


The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


Announces a Symposium on 


OPHTHALMIC PLASTIC AND CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 7 - 12, 1974 
Faculty for the course will include: 


. Jorge Buxton . Henry Menn 

. Alston Callahan . Gordon Miller 

. Max Fine . David Paton 

. Richard Forster . Norman Sanders 
. J. Donald M. Gass . Byron Smith 

. Louis Girard . Orkan Stasior 

. Pierre Guibor . Richard Tenzel 

. James Major . Ira Weiner 


This symposium will cover the corneal and ophthalmic 
plastic field. Multiple lectures will be given with ample 
time for panel discussion and questions from the regis- 
trants. 


Afternoons will be set aside for recreation including tennis 
and golf tournaments. There will be planned entertainment 
for most evenings. 


Tuition will be $200, breakfasts included. Special rate of 
$75 available for residents upon application from their 
Department Head. Checks should be made payable to 
‘Bascom Palmer Eye Institute” and mailed to Ophthalmic 
Plastic Surgery Symposium, Bascom Palmer Eye Institute, 
P. O. Box 875, Biscayne Annex, Miami, Florida 33152. 


NOW AVAILABLE 


CASSETTE TEACHING TAPES ON BASIC 
CLINICAL NEURO-OPHTHALMOLOGY 


by 
J. Lawton Smith, M.D. 


The following tapes are now available: 

. The Neuro-ophthalmological Examination 
. Third Nerve Disease 

. Visual Fields 

Nystagmus 

. Thyroid Eye Disease 

The Pupil 

The Eye in Strokes 

. Late Ocular and Neurosyphilis 

. Recent Advances in Optic Nerve Disease 
. Optokinetic Nystagmus 


. Eye Signs in Cerebellar Disease 
(Skew Deviation) 


=b h 
=SCOMNOWU DOWD = 


The cost is $8 each or $77 for the set of 11 tapes, 
postage paid (U.S. and Canada). These cassettes can 
be heard in your car en route to hospital, between 
ward rounds, and the like—and will save you valuable 
study time in the evenings to spend with your family. 
Make check payable to ‘‘Neuro-ophthalmology Tapes” 
and send to 9820 S.W. 62 Court, Miami, Florida 33156. 
All orders must be prepaid in U.S. currency. Be sure 
to print your correct name, address, and zip code 
legibly. Also please send suggestions for titles of new 
tapes and advise if you want to receive other tapes if 
available later. 





The AO-CLC Ophthalmometer 
for examining and measuring 
the cornea and contact lenses. 


The AO CLC is a one position instrument 
using the well accepted coincidence 
method of focusing. It offers two distinct 
optical modes, one for measuring and an- 
other for viewing. Accurate measure- 
ments of corneal and contact lens curva- 
ture are easily determined. Direct read- 
ings on well defined seales are in milli- 
meters and diopters. No conversions are 
required. — : 
The viewing mode allows examination 
of the eye and visual inspection of the con- 
tact lens under 15x magnification. Even 


fluorescence fitting techniques are easily 
applied. A unique built-in interference 
UV filter instantly positions in the opti- 
cal system when required. 

Never before has ophthalmometry been 
so easy, convenient and accurate. 

Ask your AO Instrument Distributor or 
AO Representative for complete details 


or write: — 
@® TM Reg., American Optical Corp. 


AMERICAN OPTICAL 
2 @ CORPORATION 
BUFFALO, NEW YORK 14215 
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Kowa SL 


slit lamp 
microscope 


The new 


portable approach 


to ophthalmic 
examination. 


The Kowa SL has removed all limitations 
placed on the use of the slit lamp microscope 
by conventional, bulky, fixed instrumentation. 


Hand-held and fully portable, the Kowa SL 
permits ophthalmic examination at any time, 
any place: before or after surgery, at the pa- 
tients bedside, in the nursery . . . anywhere. 


Yet for,all its compactness, light weight, 
moderate price, and remarkable versatility, it 
has sacrificed nothing in the way of per- 
formance or reliability. 


Kowa Company. Lid. 


TOKYO, JAPAN 


KOWA AMERICAN CORPORATION 
Camera and Optics Division 
45 W. 34th St., New York, N. Y. 10001 


KEELER OPTICAL PRODUCTS, INC. 


Broomall, Pa. 19006 (215) 353-4350 
KEELER INSTRUMENTS LTD. 
21-27 Marylebone Lane 

London W. 1, England 





LUNEAU & COFFIGNON 

Paris 8e, France 

LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 
GENERAL OPTICA 

456 Parkway, Lawrence Industrial Park Barċelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, 

Postfach 18,.W. Germany 






The Kowa SL’s optics are the finest; its 
mechanics and electronics are state-of-the-art; 
it offers an image bright enough for use in a 
fully illuminated room. 


In short, the Kowa SL is one of the most 
sophisticated slit lamp microscope systems 
there is . . . and the only one that’s fully 
portable. 


For the details on the new portable ap- 
proach to ophthalmic examinations, the Kowa 
SL, contact the representative in your area. 


AMPLIMEDICAL SRL 
Milano, Italy 

VAN HOPPLYNUS S.A. 
Bruxelles 1, Belgium 


OPTIKER RYSER 
St. Gallen, Switzerland 


Toronto, Ontario, Canada 


IMPERIAL OPTICAL COMPANY, LTD. 





FOR STORAGE 


FOR AUTOCLAVING 
FOR PROTECTION 


FOR MICROSURGERY INSTRUMENTS 
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E-7212 except small size. 19 cm. x 13 cm 
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3365 Tree Court Industrial Blvd., St. Louis, Mo. 
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MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure ın 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 













e l e Aids in breaking posterior synechiae in uveitis, 

"| EPINEPHRINE 1% |< 

3 | (Epinephrine Bitartrate 1.82%) sš 

z| #292 : 

| rme onmia |. Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
e § preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
f (nucu woon we 12-38} 2% (as Bitartrate 3.64%), Product #29. 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. Æ only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual Source of supply. 


MURO PHARMACAL LABORATORIES 


121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 


HAWAIT? GREAT! BUT 
GUY CAN GET BORED 


We are proud and happy to announce that Ernest J. “Joe” Hasch has rejoined us. 


che House 





Howard R. Ross, President 


of Vision” 


137 NORTH WABASH AVENUE HICAGO, ILLINOIS 60602 





Peter 
can't play 
any 


position. 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...lo help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... |f there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

lf surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


-= Phospholine 
Iodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 


treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma—Chronic open-angle glaucoma. Subacute 
or chronic afhgle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyisrecommended prior to initiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Antichotinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7 Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


Lag, The Ophthalmos Division 
W> | AYERST LABORATORIES 
“mse | New York, N.Y. 10017 7312 


University of Miami School of Medicine 


Bascom Palmer Eye Institute 
NEURO-OPHTHALMOLOGY COURSE 
January 7 - 10, 1974 


Functional Anatomy of the Visual System 


Oculo-Cerebrovascular Disease 


The Patient with Diplopia _ 


Sonesta Beach Hotel 


Key Biscayne, Miami, Florida 


Tuition $200 (Residents $75) 


Write: Neuro-Ophthalmology Course 
P. O. Box 875, Biscayne Annex 
Miami, Florida 33152 





PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


[] Invoice after 30 days 
|| Check enclosed 


*| 30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-39 
5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR. 





STREET 





C/S 

















THE DEPARTMENT OF 
OPHTHALMOLOGY 
LOUISIANA STATE UNIVERSITY 
SCHOOL OF MEDICINE 
and 
THE EYE FOUNDATION OF AMERICA 
announce 


SYMPOSIUM ON 


DISEASES AND 


SURGERY OF THE LENS 
January 25-26, 1974 


Director: George M. Haik, M.D. 


REGISTRATION FEE: $150 for Physicians 
$ 50 for Residents 
For further information, write: 
The Department of Ophthalmology 
L.S.U. Medical Center 
1542 Tulane Avenue 


New Orleans, Louisiana 70112 
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IDOXURIDINE 
for Herpes Simplex Keratitis 





Your choice of two convenient dosage forms: 


Stoxil® Ointment (0.5%) is convenient for 
h.s. application, since one dose is 

sufficient for the entire night. (If desired 

for daytime use, the remaining 4 applications 


should be made 4h.) 


Before prescribing, see complete pre- 
scribing information in SK&F literature 
or PDR. 


Indications: Only in the treatment of 
herpes simplex keratitis. 


Description: Stoxil’ Ophthalmic Solution 
contains idoxuridine (5-iodo-2'-deoxy- 
uridine) 0.1% (1 mg./ml.) in distilled 
water; sterile when packaged. Pre- 
served with thimerosal, 1:50,000. 'Stoxil’ 
Ophthalmic Ointment contains idoxuri- 
dine 0.5% (5 mg./gram) in a petrolatum 
base. (White petrolatum and _ Jiquid 
petrolatum are inactive ingredients. ) 
Contraindications: Contraindicated in 
patients with known or suspected hyper- 
sensitivity to any of its components. 


Stoxil® Solution (0.1%) is convenient for 


daytime use for those who prefer this dosage 


form during waking hours. Recommended 
dosage is one drop in each infected eye 


every hour (and every 2 hours at night). 


Precautions: Some strains of herpes 
simplex appear to be resistant. If there 
is no response in epithelial infections 
after 7 or 8 days of treatment, other 
forms of therapy should be considered. 
The recommended frequency and dura- 
tion of administration should not be 
exceeded. 

‘Stoxil’ is not effective in corneal inflam- 
mations in which the virus is not present. 
Corticosteroids are usually contraindi- 
cated in herpes simplex keratitis. 

Boric acid should not be used during the 
course of therapy. 

‘Stoxil’ Ophthalmic Solution should not 
be mixed with other medications. 
Adverse Reactions: Occasionally, irrita- 


Smith Kline & French 


Laboratories, Philadelphia 


tion, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, 
allergic reactions have been reported. 
Photophobia has occurred. Occasion- 
ally, corneal clouding, stippling and small 
punctate defects in the corneal epithe- 
lium have been observed. The punctate 
lesions may be a manifestation of the 
infection. 


How Supplied: 0.1% Ophthalmic Solu- 
tion (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Stability: The Solution should be stored 
in refrigerator until dispensed. ‘Stoxil 
Ophthalmic Ointment does not require 
refrigeration. 
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SELF ADHESIVE, DISPOSABLE LID HOLDER 


The Medical Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 


Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient’s orbital rim. 
And it is a disposable, gammaz-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 


e Maximum field exposure e Pressure-free lid re- 
traction @ Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adhesive power 
e Gamma sterilization and disposability. 


Sold in Boxes of 25 units 
at $15.95 Per Box 
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| TO: Keeler Optical Products, Inc. 1] 

456 Parkway, Lawrence Park Industrial Park j 
| Broomall, Pa. 19008 | 
| Please send me boxes of the Medical Workshop | 
| lid holder. Enclosed is my check for $ | 
| Name i 
| Address | 
| City. Stata. Zip | 
ee 
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MANUFACTURERS OBEC COMPLETE 
SURGICAL MICROSC SYSTEMS 
APRUED | UTILIZING FIBEROPTICS 


FIBEROPTICS 





Applied Fiberoptics ` 
interchangeable 

surgical stereoscopic micros- 
cope systems with a bright, 
cool fiberoptics illumination 
and built-in magnification 
changer permits precise obser- 
vation, differentiation and ma- 


nipulation of tissues. 









TABLE 


Comes complete 
OPERATING TABLE MOUNT 


with microscope; 
and surgeon's 


choice of... 


CALL OR WRITE 
APPLIED FIBEROPTICS 46 RIVER ST. SOUTHBRIDGE, MASS. 01550 PHONE 617-765-9121 


VISIT OUR EXHIBIT FOR A DEMONSTRATION—BOOTHS 151 AND 152 
American Academy of Ophthalmology and Otolaryngology 
Dallas, Texas 


Ff . — Bb. — —.. S Amat wman ~as r 








Methulose® methyicettuicse 
is one of our weaker 
products. 


20% weak. 


Methulose, the artificial tear containing 

only .25% methylcellulose, is a non-irritating, buffered 

aqueous solution compatible with ocular tissue and tears. 

This mild, effective formula aids prompt relief for keratitis sicca, 
helps relieve irritation and inflammation. 


e May be instilled as often as desired 
without adverse effects. 


e Reduced clogging of lashes and 
blurring of vision. 


e Methulose has been selected by 
NASA for the Apollo space program. 


26-1019-60 IRI 
Ophihaimic 
Solution 
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An ointment of hypertonic sodium chloride solution in a 
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most versatile, most effective instru- 
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$1144 including a fitted carrying case 
so you can take it with you. 











In the office, the CM-III is far better 
than a loupe for removing sutures or 
locating a foreign body, yet is more 
compact and maneuverable than 
bulky, more expensive microscopes. 
In the O.R., the CM-III’s simplicity 
makes microsurgery a lot easier for the 
beginner, yet the microscope fills all 
the basic requirements for ophthalmic 
microsurgery. 
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these advantages: Wide, flat, brightly 
illuminated field at a comfortable 
180mm working distance; choice of 
magnification at 4.2x, 7x, or 10.5x. 
Optional high-point oculars for use 
with glasses; floor stand, and wall 
mount. And, as we said before, the 
utmost in maneuverability. Let us 
demonstrate for you. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, 


Massachusetts 02368. 
Codman Mentor 
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Quality Optics joins hands 
with Milton Roy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . . . greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past. . . to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 
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Quality Optics Division 
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hydroxypropyl methylcellulose, 0.5% 
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Now Available: Eco uaeenny SIZE 
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30 cc Drop-Tainer dispenser 


..and ULTRA TEARS™(hydroxypropyl methylcellulose 1%)-a 
higher viscosity artificial tear for maximal lubricating action in 
more serious tear deficiencies. 


ISOPTO TEARS/ULTRA TEARS — Active: Hydroxypropy! meth- 
ylcellulose 0.5%, 1%. Preservative: Benzalkonium Chloride 
0.01%. Warning: If irritation persists or increases, discontinue 
use. Dosage: Topically 1 or 2 drops in the eye(s) 3 times 
daily, or as needed. Available: 15 cc Drop-Tainer® dispenser. 


*Linn, M. L., and Jones, L. T.: Rate of Lacrimal Excretion of Ophthalmic Vehicles. Amer. 
J. Ophthal., 65:76, 1968. 
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[-} CORNEAL PRESERVATION: Clinical 
and Laboratory Evaluation of Current 
Methods edited by Joseph A. Capella, 
Lions of District 22-C Eye Bank and 
Research Foundation, Inc., Washington, 
D. C.; and Henry F. Edelhauser and 
Diane L. Van Horn, both of Medical 
College of Wisconsin, Milwaukee. (33 
Contributors) °73, 332 pp., 208 il., 49 
tables, $22.50 


L] A PRIMER ON REFRACTION by 
Ernest H. Christman, St. Vincent’s Hos- 
pital, Santa Fe, New Mexico. ’72, 128 
pp. (5 x 8), 70 il., $4.50 paper 


[_] NEUROLOGY. OF THE OCULAR MUS- - 


CLES (2nd Ed. 6th Ptg.) by David G. 
Cogan, Harvard Medical School, Boston, 
Massachusetts. °72, 320 PP.» 169 il. (3 in 
full color), $10.50 


[L] NEUROLOGY OF THE VISUAL 
SYSTEM (5th Ptg.) by David G. Cogan. 


73, 432 pp., 180 il. (3 in full color), 


$14.50 


C] OCULOMYCOSES by Jules Francois, 
The Univ. of Ghent, Ghent, Belgium, 
and M. Rysselaere. ’72, 444 pp., 192 il., 
12 tables, $34.50 ; 


(J THE BASIC ASPECTS. OF. THE 
GLAUCOMAS by Adnan H. Halasa, The 
American Univ. of Beirut, Beirut, 
Lebanon, Foreword by F. C. Blodi. ’72, 


244 pp., 84 il. (13 in full color), $14.50 


C] THE CORNEAL LIGHT REFLEX: A 
Guide to Binocular Disorders by 
Emanuel Krimsky, New York Medical 
College, New York City. °72, 212 pp. (8 
1/2 x 11), 212 il., 5 tables, $15.75 


[] THE RELATION OF ANGIOID 
STREAKS TO SYSTEMIC DISEASE by 
David Paton, Baylor College of Medicine, 
Houston, Texas. ’72, 96-pp., 61 il. (d in 
full color), $8.50 -` 


L THE STRUCTURE OF THE RETINA 
by Santiago Ramon y Cajal, Univ. of 
Madrid, Spain. Compiled and translated 
by Sylvia A. Thorpe and Mitchell Glick- 
stein, both of Brown Univ., Providence, 
Rhode Island. 72, 224 pp. 13 il, 
$12.50 ) l 


[J FUNDAMENTALS OF VISUAL SCI- 
ENCE (2nd Ptg.) by Melvin L. Rubin, 
Univ. of Florida College of Medicine, 
Gainesville; and Gordon L. Walls, Univ. 
of California School of Optometry, 
Berkeley. Foreword by James E. Leben- 
sohn. °72, 460 pp., 85 il, 4 tables, 
$13.75 


C] SO YOU HAVE CATARACTS: What 
You and Your Family Should Know 

~ (2nd Ptg.) by Albert E. Sloane, Harvard 
Medical School, Boston, Massachusetts. 
"72, 112 pp., 5 il., $5.75 


C] ANESTHESIA: In Otolaryngology and 
Ophthalmology by John C. Snow, Bos- 
ton Univ. School of Medicine, Boston, 
Massachusetts. Foreword by Benjamin 
Kripke. °72, 484 pp., 90 il, 6 tables, 

- $17.50 


C] SOCIAL AND REHABILITATION SER- [] THE PUPIL by Keith M. Zinn, Mount 


VICES FOR THE BLIND by Richard E. 
Hardy, Virginia Commonwealth Univ., 
Richmond, and John G. Cull, Virginia 
Commonwealth Univ., Fishersville. (22 
Contributors) “T2, 420 pp., $15.75 


Sinai School of Medicine, New York 
City. Forewords by Henry F. Allen and 
Frank B. Walsh. Introduction by Irving 
H. Leopold. ’72, 152 pp., 35 il., 3 tables, 
$8.50 
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Carpine f 


Year after year, lsopto® Carpine is the stand- 
ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 4% to 10%. Supplied in 
15cc and also 30cc Drop-Tainer® Dispensers for maximum 
economy. 


Description: Sterile solution containing: Active: Pilocarpine Hydrochloride 0.25%, 
0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Vehicle: Hydroxypropy! Methyicellulose 
0.5%. Preservatives: Benzalkonium Chloride 0.004%, Pheny!mercuric Nitrate 
0.00133% (in 0.25% and 0.5% preservative is Benzalkonium Chloride 0.01%). 
Inactive: Boric Acid, Sodium Chloride (in 0.25%, 0.5%, 1% only), Sodium Citrate, 
Citric Acid (in 0.25%, 0.5% only) to adjust pH, Purified Water. Contraindication: 
When constriction is undesirable such as in acute iritis. Warning: Rare systemic 
reactions. Precaution: Avoid overdose. Adverse Reactions: Slight ciliary spasm with 
temporary reduction in visual acuity. Contact allergy may occur with prolonged 
use. Sensitivity is infrequently observed. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO CARPINE 


[PILOCARPINE HCl) :222.0/nunsssnion oss 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 


MANUFACTURERS OF COMPLETE 
SURGICAL MICROSCOPE SYSTEMS 
APPLIED | UTILIZING FIBEROPTICS 


FIBEROPTICS 





Applied Fiberoptics `° 
interchangeable 

surgical stereoscopic micros- 
cope systems with a bright, 
cool fiberoptics illumination 
and built-in magnification 
changer permits precise obser- 
vation, differentiation and ma- 


nipulation of tissues. 










Comes complete TABLE ||/ 
OPERATING TABLE MOUNT 

with microscope; EE 

PORTABLE 


and surgeon's 


choice of... 


CALL OR WRITE 
APPLIED FIBEROPTICS 46 RIVER ST. SOUTHBRIDGE, MASS. 01550 PHONE 617-765-9121 


VISIT OUR EXHIBIT FOR A DEMONSTRATION—BOOTHS 151 AND 152 
American Academy of Ophthalmology and Otolaryngology 
Dallas, Texas 
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It takes two 


(for 24-hour sulfa/steroid therapy) 
(aS ay ae 
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The Day Shift: During the day, The Night Shift: Sterile Cetapred 


Isopto Cetapred combines the Ointment provides prolonged action while 
broad antibacterial action of sulfacetamide 10% your patient is sleeping. Ointment is 
with the anti-inflammatory activity of particularly useful when you want more 
prednisolone 0.25% prolonged action than drops. 

Sterile 
sodium sulfacetamide 10%, prednisolone acetate* 0.25% sodium sulfacetamide 10%, prednisolone acetate* 0.25% 


vehicle: hydroxypropyl methylcellulose 0.5% 


Prescribe Isopto Cetapred for daytime use and Cetapred Ointment for nighttime use and your patient will receive ‘round 
the clock benefit from sulfa/steroid therapy. 


CETAPRED#® Ophthalmic Preparations: Description: Suspension: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednisolone 
Acetate* 0.25%: Preservatives: Sodium Thiosulfate 0.1%, Benzalkonium Chloride 0.025%, Methylparaben 0.05%, Propylparaben 0.1%. Vehicle: 
Hydroxypropyl Methylcellulose 0.5%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate, Polysorbate 80, Disodium Edetate, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), Purified Water. Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%, Pred- 
nisolone Acetate* 0.25%; Preservatives: Methylparaben 0.05%. Propylparaben 0.01%; Inactive: White petrolatum, Anhydrous Liquid Lanolin, 
Mineral Oil. 


Indications: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other information, 


FDA has classified the indications as follows: “Possibly Effective”: In the management of inflammatory and allergic conditions of the eye 
such as allergic nonpurulent chronic or acute blepharitis and conjunctivitis. 





Precautions— Warnings— Adverse Reactions: Extended use may cause increased intraocular pressure, which should be checked frequently. 
Perforation may occur in diseases causing thinning of the cornea. If sensitivities or reactions occur institute other therapy. Contraindications: In ý 
tubercular, fungal and most viral lesions of the eye; vaccinia, varicella, acute purulent conjunctivitis, acute purulent blepharitis. Supplied: In Scc 

and 15cc Drop-Tainer? dispensers; sterile ointment in 1/8 oz. tubes. *Licensed under patent 3,134,718 


1. Duke-Elder, S.: Diseases of the Outer Eye, Part 1, System of Ophthalmology, Vol. VIII, The C. V. Mosby Co., (St. Louis), 1965, p. 68. 


Dedicated to advances in ophthalmic therapy 


THE AMERICAN SOCIETY OF OPHTHALMIC PLASTIC & RECONSTRUCTIVE SURGERY 


Ath Annual Scientific Session 


Friday, September 14, 1973 


Fairmont Hotel 


8:00 AM to 5:00 PM 


Dallas, Texas 


Plan to come to Dallas a day early and hear many aspects of 
ophthalmic plastic surgery by such outstanding men as Peter 
Ballen, Crowell Beard, Charles Beyer, Alston Callahan, James 
Hargiss, Charles Iliff, Carl C. Johnson, Fay Millett, Maury Parks, 
Byron Smith, Orkan Stasior, Richard Tenzel, John E. Wright, and 


others. 


Fee for the meeting and luncheon for non-members is $60.00. 


Advance registration is requested. 


Write: Bartley R. Frueh, M.D. 
909 University Avenue 
Columbia, Missouri 65201 


Self-correcting needle 
finds position, depth 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 

Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


| Invoice after 30 days 


$19.45 


(| Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-40 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR. 








STREET 
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The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


Announces a Symposium on 


OPHTHALMIC PLASTIC AND CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 7 - 12, 1974 


Faculty for the course will include: 





. Henry Menn 

. Gordon Miller 

. David Paton 

. Norman Sanders 
. Byron Smith 

. Orkan Stasior 

. Richard Tenzel 

. Ira Weiner 


. Jorge Buxton 

. Alston Callahan 

. Max Fine 

. Richard Forster 

. J. Donald M. Gass 
. Louis Girard 

. Pierre Guibor 

. James Major 


This symposium will cover the corneal and ophthalmic 
plastic field. Multiple lectures will be given with ample 
time for panel discussion and questions from the regis- 
trants. 


Afternoons will be set aside for recreation including tennis 
and golf tournaments. There will be planned entertainment 
for most evenings. 


Tuition will be $200, breakfasts included. Special rate of 
$75 available for residents upon application from their 
Department Head. Checks should be made payable to 
‘‘Bascom Palmer Eye Institute” and mailed to Ophthalmic 
Plastic Surgery Symposium, Bascom Palmer Eye Institute, 
P. O. Box 875, Biscayne Annex, Miami, Florida 33152. 





Lederle has: 
5 ways to 
help you 
manage 
glaucoma 











Lederle has: 


DIAMOX’ 


ACETAZOLAMIDE ~ 
Tablets —125 mg, 250 mg . 





Lederle has: 


DIAMOX SEQUELS 


AC ETAZOLAM | DE Sustained Release Capsules, 500 mg 


up to 24 hours of thera peutic effect on a ange dose to 
prolong miotic effect with minimum dosa SlOW 
uniform release for maximum toleration pa reduced 
nocturnal pressures 


*Chronic simple (open-angle) glaucoma and secondary glaucoma. 
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Lederle has: —= 
ePARENTE RAL, 
Vial of 500 mg with sodium hydroxide 


DIAMOX to adjust pH to approximately 9.2 


AEAN SODIUM 


fO] Dalle 
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Lederle has: 


NEP TAZANE 


METHAZOLAMIDE Tablets — 50 mg 


another carbonic anhydrase inhibitor that reduces ocular 
tension by blocking aqueous humor inflow... ordinarily 
suitable for patients refractory to other drugs 1 in 

long-term therapy err 


Please see back page for Prescribing Information. 





Lederle has: 


Perhaps the most important 
amily of drugs in glaucoma 


DIAMOX SEQUELS, 500 mg; Bottles of 100 & 30 


NEPTAZANE 
DIAMOX Tablets, 
S Tablets, 50 mg; 


Bottle of 100 


- Diamox’ 
fa. Acetazolamide 


Sequels’ 
T Bainet hrane Cap wiles 


500 


250 mg; 
Bottle of 100 


Diamox 


Metarol am te 
Tablets Ae 


DVOR Fle) (-) 
r 125 mg; 
Bottle 

of 100 
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Metharoien cs 
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Diamox 


Acetarolamide 


Tablets 125% 


J ABLETS 
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ey è ; DIAMOX Parenteral, 500 mg 


DIAMOX ACETAZOLAMIDE 


Indications: For adjunctive treatment of: chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are 
depressed, in marked kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term use in 
chronic noncongestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated 
in mice at more than ten times the equivalent therapeutic doses have 
not been evidenced in humans, do not use DIAMOX in pregnancy, 
especially during the first trimester, unless expected benefits outweigh 
these potential adverse effects. 


NEPTAZANE® Tablets Methazolamide, 50 mg. 


Indications: For adjunctive treatment of chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: Severe (absolute) or hemorrhagic glaucoma; of 
doubtful use in peripheral anterior synechiae; chronic noncongestive 
angle closure glaucoma; adrenocortical, hepatic, or renal insufficiency; 
electrolyte imbalance states, e.g., hyperchloremic acidosis: sodium and 
epotassium depletion states. 


Warnings: Although teratogenic effects demonstrated in rats at high 
doses have not been evidenced in humans, Methazolamide should not 
be used in women of child-bearing potential or in pregnancy, especially 
in the first trimester, unless the expected benefits outweigh potential 


Lederle 








Precautions: Increasing the dose may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse reactions common to all sul- 
fonamide derivatives may occur: fever, rash, crystalluria, renal calculus, 
bone marrow depression, thrombocytopenic purpura, hemolytic anemia, 
leukopenia, pancytopenia, agranulocytosis. Early detection is advised 
and if such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy: (minimal) paresthesias, par- 
ticularly a “tingling” feeling in the extremities; some loss of appetite, 
polyuria, drowsiness, confusion. Long-term therapy: An acidotic state 
may supervene usually corrected by bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, hematuria, glycosuria, hepatic 
insufficiency, flaccid paralysis, convulsions. 


adverse effects. 


Precautions: Use with caution in patients with cirrhosis or hepatic 
insufficiency to forestall hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema to avoid acidosis. Electro- 
lyte balance should be maintained. Although not reported thus far with 
this drug, reactions common to sulfonamide derivatives, such as fever, 


leukopenia, hemolytic anemia, bone marrow depression or renal calculi, 
may occur. 


Adverse Reactions (relatively mild and disappear on withdrawal or 
dosage adjustment): anorexia, nausea, vomiting; malaise, fatigue or 
drowsiness, headache; vertigo, mental confusion, depression, pares- 
thesias. Urinary citrate excretion and uric acid output is decreased 
during use of this drug, but urinary calculi have not been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, Pearl River, New York 10965 
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What do all these people have in common? 
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that often respond to the well-known anti-infective 


brand of 


sodium sulfacetamide, U.S.P 
sterile ophthalmic solution/ointment 
e acts against most common eye pathogens 
e dependable, safe, effective 
e rarely irritates or sensitizes 
e the only sulfonamide anti-infective available 
in 2 liquid strengths as well as in an ointment 


*due to susceptible organisms 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations. 


PRECAUTIONS The solutions are incompatible with silver preparations. Oph- 
thalmic ointments may retard corneal healing. Non-susceptible organisms, 
including fungi, may proliferate with the use of these preparations. Sulfonamides 
are inactivated by the para-aminobenzoic acid present in purulent exudates. 
Sulfonamide sensitivity reactions may occur. 

DOSAGE AND ADMINISTRATION Sodium SULAMYD Ophthalmic Solution 30%. 
For conjunctivitis or corneal ulcer: Instill one drop into lower conjunctival sac 
every two hours or less frequently according to severity of infection. For 


trachoma: Two drops every two hours; concomitant systemic sulfonamide 
therapy is indicated. 


Copyright ©1973, Schering Corporation. All rights reserved 


Sodium SULAMYD Ophthalmic Solution 10% with Methylcellulose 0.5%. One 
or two drops into the lower conjunctival sac every two or three hours during 
the day and less often at night. 

Sodium SULAMYD Ointment 10%. Apply a small amount four times daily 
and at bedtime. The ointment may be used adjunctively with either of the . 
solution forms. 

HOW SUPPLIED Sodium SULAMYD Ophthalmic Solution 30% — 15 cc. dropper 
bottle: 5 cc. dropper bottle, box of 25; Ophthalmic Solution 10% with Methyl- 
cellulose — 15 cc. dropper bottle; 5 cc. dropper bottle, box of 25; Ophthalmic 
Ointment 10% — 1/8 oz. tube, box of 1. 


Store Ointment away from heat. Store Solutions in a cool place. 


Schering Corporation 


Kenilworth, New Jersey 07033 JUNE 1972 SWW-271 





fluorometholone 


fills the 
steroid 


gap. 

We added FML to our 
ophthalmic steroid lineup 
to give you an 

additional choice between 
our most potent steroid 
and our products 
intended for milder 
inflammatory conditions. 





FML (fuorometholone) provides effective treatment 
for a variety of eye inflammations. It’s indicated in 
steroid responsive inflammation of the palpebral 

and bulbar conjunctiva, cornea, and anterior segment 
of the globe. 


The effectiveness of FML was shown in a study 
involving nearly 150 ophthalmologists and over 650 
patients.* The decidedly positive results of the study 
can be stated as: 


1. FML was successful in treating 85.6% of the patients in 
which it was used. Conditions treated ranged from 
allergic conjunctivitis to uveitis. 

2. In 89.6% of the cases, patient response to FML was 
considered equal or superior to steroid therapy previously 
used, in the investigators’ opinions. 


Besides its effectiveness, one reason for FML patient 
acceptance is the Liquifilm® (polyvinyl alcohol 1.4%) 
vehicle. Liquifilm provides better lubrication than does an 
aqueous vehicle, and has a soothing, emollient effect for 
enhanced eye comfort. And the convenience and safety 

of the plastic squeeze-drop bottle complete the list of 
FML patient benefits. 


So remember FML as a potent steroid. And remember 
FML for its proven performance. Remember FML. 





* Allergan Pharmaceuticals Report Series No: 72. 


FML: Worth remembering. 


(fluorometholone) 


FML (fluorometholone) Liquifilm® ophthalmic suspension. 


Contraindications: Acute superficial herpes simplex 
keratitis. 

Fungal diseases of ocular structures. 

Vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva. 

Tuberculosis of the eye. 

Hypersensitivity to the constituents of this medica- 
tion. 

Warnings: Steroid medication in the treatment of 
herpes simplex keratitis (involving the stroma) 
requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual acuity and 
fields of vision, posterior sub-capsular cataract forma- 
tion, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from 
ocular tissue. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with use 


AIIERCAN Irvine, California / Montreal, Canada 


of topical steroids. Acute purulent untreated infection 
of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Safety and effectiveness have not been demonstrated 
in children of the age group 2 years or below. 


Use In Pregnancy: Safety of the use of topical steroids 
during pregnancy has not been established. 
Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must 
be suspected in any persistent corneal ulceration where 
a steroid has been used or is in use. Intraocular pres- 
sure should be checked frequently. 

Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity of field defects, posterior sub- 
capsular cataract formation, secondary ocular infec- 
tion from pathogens liberated from ocular tissues, 
perforation of the globe. 
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THE FRIGLXONIX 
INDIREGT 
OPHTHALMOSCOPE 


UNEQUALLEL 
FOR QUALITY AT 
ANY PRICE! 


Now, through the combined 
scientific skills of Frigitronics and 
Xonix you can have the most 
functional, serviceable indirect 
ophthalmoscope available. 

Superb, proven design and 
engineering provide the lightest weight 
durable stereoscopic instrument. 

Unequalled field width, up to 8 disc 
diameters, or 56° for a peripheral view 
of the retina. 

Complete with +15D, +20D, 
+30D aspheric viewing lenses. 

Unexcelled illumination from 
either 110 V. supply or portable 
exchangeable battery pack. Uses 
standard bulbs and fuses. 

For additional information on 
accessories and the benefits of improved 
service and sales policies provided by Frigitronics 


nationwide organization please contact... eee 
FRIGHXONIX 


FRIGI-XONIX/SUBSIDIARY OF FRIGITRONICS, INC./SHELTON, CONN. 06484 

























1. Conjunctivitis 


due to Staphylococci 
(coagulase-positive and 
coagulase-negative ) 
Streptococci 

(Group A b-hemolytic 
and nonhemolytic) 
Haemophilus influenzae 
Haemophilus aegyptius 
(Koch-Weeks bacillus) 
Moraxella lacunata 
(Morax-Axenfeld 
diplococcus ) 

Neisseria species, including 
N. gonorrhoeae 


2. or corneal ulcer 


due to Staphylococci 
Streptococci 
Pseudomonas aeruginosa 
(certain strains) 
Pneumococcli 

Proteus species 
(indole-positive and 
indole-negative ) 


3. or keratitis or kerato- 
conjunctivitis 
due to Staphylococci 
Streptococci 


4. or blepharitis or 


blepharoconjunctivitis 


due to Staphylococci 
Escherichia coli 
Aerobacter aerogenes 
Klebsiella pneumoniae 
(Friedlander’s bacillus) 


5. or acute 
meibomianitis 
due to Staphylococci 


6. or acute dacryocystitis 
due to Pneumococci 


tPhotographs courtesy of W. Eugene Alford, M.D. 
ttPhotographs courtesy of Samuel L. Fox, M.D. 
tttPhotograph courtesy of Guillermo Pico, M.D. 





ad -finit: Case 
for Garamycin 


~<oentamicin sulfate 


Each ce. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


hthalmic 


Solution/Ointment, 








GARAMYCIN 

OPHTHALMIC appears ree 
to be “...an antibiotic of . 
choice for the initial 


treatment of external Clinical Considerations 
i : 99 iii I er , | 
ocular infections. i Description: GARAMYCIN is an antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic gram-negative and 
gram-positive bacteria. 
GARAMYCIN OPHTHALMIC GARAMYCIN Ophthalmic Solution is a sterile aqueous solution buffered 
is a single-entity antibiotic with to approximately pH 7 for use in the eye. Each cc. contains gentamiein 
a low sensitivity profile that can sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, monosodium 


n z ea eaten i i coni loride as a preservative. 
cover most primary and/or mixed phosphate, sodium chloride, and benzalkonium ch 
; licati p : f i 7 / GARAMYCIN Ophthalmic Ointment contains, in each gram of ointment, 
comp Ica ing intectlons. gentamicin sulfate (equivalent to 3.0 mg. gentamicin), and methylparaben 
Against common pathogens, and propylparaben as preservatives in a bland base of clear petrolatum. 


GARAMYCIN’s wide range of 


: Actions: The gram-positive bacteria include coagulase-positive and 
antibacterial action is equal to the ENP 8 p 


coagulase-negative staphylococci, including certain strains that are resistant 


spectrum commonly prescribed to penicillin; Group A beta-hemolytic and nonhemolytic streptococci; and 
in the combinations of neomycin, Diplococcus pneumoniae. The gram-negative bacteria include certain strains 
polymyxin and bacitracin or of Pseudomonas aeruginosa, indole-positive and indole-negative Proteus 

e ok ae A f i species, Escherichia coli, Klebsiella pneumoniae (Friedlander’s bacillus), 
gramicidin in the tu eatment ot Haemophilus influenzae and Haemophilus aegyptius (Koch-Weeks bacillus), 
external eye infections due to Aerobacter aerogenes, Moraxella lacunata (diplobacillus of Morax-Axenfeld), 
susceptible organisms. and Neisseria species, including Neisseria gonorrhoeae. 
GARAMYCIN works against Although significant resistance in organisms isolated from patients treated 


gram-positive and gram-negative with gentamicin has not occurred at the present time, this may occur in the 
3 iai future as resistance has been produced with difficulty in vitro by 
bacteria. With the problem repeated exposures. 

pathogens, it is highly effective 


, Dine Indications: GARAMYCIN Ophthalmic Solution and Ointment are indicated 
against coagulase-positive and 


in the topical treatment of infections of the external eye and its adnexa 


coagulase-negative staphylococci, caused by susceptible bacteria. Such infections embrace conjunctivitis, 
including certain strains that are keratitis and keratoconjunctivitis, corneal ulcers, blepharitis and 
resistant to penicillin and certain blepharoconjunctivitis, acute meibomianitis and dacryocystitis. 

b 
strains of Pseudomonas Contraindications: GARAMYCIN Ophthalmic Solution and Ointment 
eruginosa. It is generally are contraindicated in patients with known hypersensitivity to any of the 
effective against indole-positive components of these preparations. 
and indole-negative Proteus Precautions: Prolonged use of topical antibiotics may give rise to overgrowth 
species. of nonsusceptible organisms such as fungi. Should this occur or if irritation 


GARAMYCIN OPHTHALMIC or hypersensitivity to any component of the drug develops, discontinue use 
: t ] sotoni J buff dt of the preparation and institute appropriate therapy. 
Is Sterlie, ISOTONIC an umeread to 


the pH of tears. The Solution is Dosage and Administration: GARAMYCIN Ophthalmic Solution: 

soit ; per One or two drops every four hours. In severe infections, dosage may be 
non blur ing and á ell suited to increased to as much as two drops once hourly. GARAMYCIN Ophthalmic 
daytime use; the gentle emollient Ointment: Apply a small amount to the affected eye two to three times daily. 


action of the Ointment is 
How Supplied: GARAMYCIN Ophthalmic Solution, 5 ce. plastic dropper 


recommended for bedtime. bottle, sterile, box of 1. GARAMYCIN Ophthalmic Ointment, % ounce tube, 


*Gordon, D.M.: Amer. J. Ophthal. box of 1. 
69:300 (Feb.) 1970. Note: Store away from heat. 


Zeiss Fundus Flash II with 
accessories. Instrument for 
fluorescein angiography 


and general retinal photog- 
raphy, three years old. 


Contact L. W. Bell 

Glaucoma Service 

Wills Eye Hospital 
Philadelphia, Pa. 19130 
(215) 569-8200 ext. 384 


ONE YEAR FELLOWSHIP 


AVAILABLE IN 
PHACO-EMULSIFICATION AND OTHER 
CATARACT SURGICAL TECHNIQUES. 


WRITE TO: 


THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
150 East 58th Street 
New York, New York 10022 

















THE 
ESTELLE DOHEN 
EYE FOUNDATIC 


Announces 


ANNUAL 
POSTGRADUAT 
CONFERENCE 


Monday and Tuesday October 29 and 31 


AMBASSADOR HOTEL, 
LOS ANGELES, CALIFORN 


This program will stress the presenta 
new techniques in the diagnosis and m 
ment of ocular diseases in the pediatrı 
group. 


SUBJECTS TO BE DISCUSSED INCLUDE 


New Techniques in Diagnosis and 
Surgery of Strabismus 


Management of Complications in 
Strabismus Surgery 


Anesthesia Hazards in The Young 


Retinal Diseases in Children—Diagnosis 
Treatment 


Evaluation of Newer Glaucoma 
Surgical Procedures 


Therapy of Congenital and Traumatic Cai 
Current Status of Vitrectomy 


Ocular Findings in Metabolic Diseases o 
Infancy and Childhood 


Management of Familial Ocular Disease 


DOHENY MEMORIAL LECTURER 
Dr. Michael J. Hogan 


A. Ray and Wendell C. Irvine Memorial Le 
Dr. Alan Laties 


GUEST FACULTY 


Harold Cross, M.D. David Jesberg, M.D 
Philip Diorio, M.D. D. Richard Reynold 
George Donnell, M.D. Stephen Ryan, M.D 


John Hetherington, M.D. Alan Scott, M.D. 
Warren Wilson, M.D. 


DOHENY FACULTY 


A. Ray Irvine, Jr., M.D. Anthony Nesbur 
William H. Spencer, M.D. 


The Doheny Program will be held in co 
tion with and will follow the 1973 Wester 
tion meeting of the Association for Res 
in Vision and Ophthalmology to be held 
ber 28, 1973 at The Ambassador 
(Colonial Room) 


ADVANCE REGISTRATION 
FEES 
DOHENY CONFERENCE 
$150.00 


(Includes luncheon, and cocktail party 
Monday evening) 


A.R.V.O. WESTERN SECTION 
15.00 


(Includes luncheon Sunday) 


Make checks payable to: 
ESTELLE DOHENY EYE FOUNDATION 
272 South Lake Street 
Los Angeles, California 90057 





unique, non-woven, lint-free fabric 


sterile, in easy-to-open peel-down bag 

3” circular fenestration, backed with hypo-allergenic tape 
optimum size for ophthalmic surgery 

lightweight fabric / soft / water repellent / disposable 


' Surgical Products Division, Alcon Laboratories, Inc. 


A 
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BSS (Balanced Salt Solution, ,Alcon) 





reduces risk of cytotoxicity 
reducesrisk of foreign body intrusion 
lowers likelihood of solution's contamination by exposure to air 


BSS The sterile, physiologic, lint-free ophthalmic irrigating solution. 


Ingredients: Each cc contains sodium chloride 0.490%, potassium chloride 
0.075%, calcium chloride 0.048%, magnesium chloride hexahydrate 0.030%, 
sodium acetate 0.390%, sodium citrate dihydrate 0.170%, water for injection. 
Contraindications: None known. Precautions: (1) Since BSS contains no pre- 
servative, it should never be re-used. (2) Before use, check for patency. (3) To 
preventaspiration, remove needle from the eye before releasing pressure. (4) Do 
not use if blister seal is missing or broken. Open under aseptic conditions only. 


$ Surgical Products Division, Alcon Laboratories, Inc. 


CAUTERIZE W 
PTEMP ei 





“the cool cautery”: hot enough for instant capillary occlusion... 
“cool” enough to protect tissues not directly treated from trauma. 


unrestricted visibility: special elongated operating tip. 


lightness, maneuverability: weighs only 3 oz. Battery operated — 
no cords to get in your way. 


sterility: Disposable Optemp is sterile— 
eliminates possibility of cross-infection. 


economy: | ime saving — no sterilization or reprocessing. 
Just use once and discard. 


è Surgical Products Division, Alcon Laboratories, Inc. 


® oterile/Otsposable 
Cryoextractor 
Developed by | 
R. David Sudarsky, 





ready for immediate use 
self-contained 

easily activated, compact 
pre-sterilized 

disposable 

inexpensive 


: Surgical Products Division, Alcon Laboratories, Inc. 


PRINTED IN U.S.A. 
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Poor lateral centering is most often found 
in cases of “against the rule” corneal astig- 
matism (flattest “K” reading vertical). It is 
apparent that an “on K” lens will rock about 
the flatter axis and tilt nasally or temporally 
(depending on lid pressure and peripheral 
corneal flattening in the horizontal merid- 
ian). I recommend fitting “steeper than K” 
by 25-40° of the corneal cylinder. Also, re- 
duce O.Z. as steepness is increased, for good 
cornea-to-lens alignment. Some rock will re- 
main, so don’t make lens too small, as a larger 
diameter will help maintain centering. Avoid 
ultra-thin lenses, which are usually contra- 
indicated in these cases for visual reasons 
(see my recent monograph). If conventional 
lenses are unsuccessful, try toric-inside 
lenses, which often give excellent visual cor- 
rection when corneal cylinder is 2.00 D. or 
more. 

Lateral positioning can be a problem with 
oblique corneal astigmatism, for the lens 
may tilt around the flattest meridian and 
ride up and to one side or down and to the 
other. Fit “steeper than K” by up to 35% 
of the corneal cylinder. Ultra-thin lenses, 
fitted slightly steeper than usual, can also 
be helpful and are not visually contraindi- 
cated in most cases. Toric-inside lenses are 
not usually recommended as they often in- 
duce residual astigmatism requiring out- 
side-cylinder correction at oblique axes 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 


Contact Lens Centering 


The Problem of Poor Lateral Positioning 


(lenses hard to make and to fit). 

Where corneal astigmatism is “with the 
rule” (flattest “K” reading horizontal), poor 
lateral positioning usually is corrected using 
lenses with larger O.Z’s (up to 8.2 mm) or 
steeper base curves. Ultra-thin lenses, fitted 
“steeper than K”, may often help. 

Where the apical cap is decentered later- 
ally, perfect geometrical lens centering is 
obviously impossible. However, we consider 
the fit satisfactory if there is no visual 
interference due to lens periphery crossing 
pupillary margin, and if the lens edge does 
not dig into and irritate the limbal region. 

Where perfect lateral centering is not 
possible, a compromise fit may be necessary, 
knowing that the lens edge will at times 
rest on the lateral sclera. Thus, a larger 
lens is needed (so that the optical portion 
covers the pupil), and the periphery should 
be constructed with a flat, highly polished 
and well blended posterior edge curvature 
that will clear the limbus and present a 
broad, smooth surface where it impinges 
on the sclera. 


STANLEY GORDON, President 


P.S. If I can be of assistance to you 
with your problem cases, please 
write to my personal attention. 


Please send special 
offer and literature. 


introductory 


Address 


Phone 716-232-6878 • Cable CONTACTLENS, Roch., N. Y. 


è Ultra-Thin Metricon 
e Tangential Periphery 


e Metricon 
e Spiro-Vent 


e Astigmacon 
e Gordon Bifocal 





SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 





Topical miotics 
to remove 
aqueous humor. 





when the 
miotic 

isn't 

quite enough 








e potent oral carbonic anhydrase inhibitor 

e onset of action usually within an hour; maximal effect is 
observed in two to four hours 

e lowered intraocular pressure is often maintained for six to 
twelve hours 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of 
sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis is present, or during concomitant 
use of steroids or ACTH. Interference with adequate oral electrolyte intake 
will also contribute to hypokalemia. Digitalis therapy may exaggerate 


® 
an added plus in the treatment of chronic simple (open-angle) glaucoma DARANIDE 








DARANIDE 

to help 

suppress the 

secretion of 

aqueous humor. ; 


add DARANIDE ocorren: uso) 
for increased control 

of chronic simple 
(open-angle) glaucoma 





metabolic effects of hypokalemia especially with reference to myocardial 
activity. Hypokalemia may be treated by use of potassium chloride or giv- 
ing foods with a high potassium content. Use with caution in severe 
respiratory acidosis. Consider possible occurrence of agranulocytosis, 
thrombocytopenia, or renal calculi. High doses cause some decrease in 
renal blood flow and glomerular filtration rate. 

Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), constipation, urinary frequency, mild skin eruptions, pruritus, 
headache, weakness, nervousness, globus hystericus, sedation, lassitude, 
depression, confusion, disorientation, dizziness, ataxia, tremor, tinnitus, 
and paresthesias of hands, feet, and tongue. If they occur, reduce dosage 
or discontinue drug temporarily. 

How Supplied: Tablets containing 50 mg dichlorphenamide each, in 
bottles of 100. 


For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 


West Point, Pa. 19486 
MSD 
RCK 
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See With B-Scan... 
BRONSON-TURNER OPHTHALMIC 


Manufactured by 


GRUMMAN KEALTH SYSTEMS 
Woodbury, L.I., N.Y. 












Operates on 110V AC, 50 to 60 Hz 
Weighs only 21 Ibs. 
Easy to use—only two controls 


m ~ SOME TYPICAL 
Through the eyelid examina- ULTRASONOGRAMS 
tion via short pulses of sonar- 

like sound sent into the eye 
and orbit with returning ech- 
oes displayed on the monitor 
screen . . . and instantly 
recorded on film ! 





M-9010 Ophthalmic B-Scan Complete 

with Camera and Adapter... . $6995 
M-9010-A Ophthalmic B-Scan Only...... $6565 
M-9010-B Camera and Adapter......... $ 430 


“Jointly developed by Grumman Health Systems and the 
Ophthalmological Electronics Laboratory of the Southampton 
Hospital, Southampton, New York. 


TOTEE y 
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Wire 
Write for additional information. Retinal Detachment 





STORZ INSTRUMENT COMPANY 





3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 









HY-GLOSS edges, our ex- 
clusive new development, 
are now being applied to all 
lenses fabricated by Continu- 
ous Curve Contact Lenses, Inc. 
This new Hy-Gloss edge treat- 
ment insures a smooth, continu- 
ously curved, rounded lens edge, 
polished to specular reflection. 


LASER-CON is our proce- 
dure for precise placement 
of constant-diameter multi- 
ple fenestrations around the 
optical zone of the contact lens. 
Fluid flow is increased immedi- 
ately leading to reduced edema. 
For information call toll free (800) 
854-1790. In California, (800) 542-6000. 


Not all our lenses are Laser-Con 
but all have Hy-Gloss Edges. 


NOLS o 








CONTINUOUS CURVE CONTACT LENSES, INC. 
8006 Engineer Road, San Diego, Ca. 92111 


First Aid 
whenever extraocular 
irrigation is needed 
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Compatible 


Physiologically balanced—contains all the 
principal ionic species in ocular fluid. 
Isotonic—avoids the extremes of hypo- or 
hypertonicity. Contains no boric acid — 
compatible with most ophthalmic vehicles 
and contact lens wetting solutions. 


Ready to use 
sterile - stable - convenient 


Versatile 

instant irrigation—any time it’s needed— 
anywhere it’s needed (hospital, office, 
industrial clinic, treatment center, home) 





BAL RIGATION 
OLUTION 


4 FLUID OUNCES 


mB a hs ey 


Eye-Stream 


balanced salt irrigating solution 
specifically designed for ophthalmologists 


AVAILABLE: 1 fluid ounce and 4 fluid ounce sterile plastic 
dispenser bottles. 

INGREDIENTS: sodium chloride, potassium chloride, calcium 
chloride, magnesium chloride, sodium citrate, sodium ace- 
tate, purified water. 

PRESERVATIVE: Benzalkonium chloride 0.01%. 
DIRECTIONS: Flush eye(s) as needed, controlling flow rate 
by pressure on bottle. 

WARNING: Keep container tightly closed. Do not touch dis- 
pensing tip to any surface since this may contaminate 
solution. Not for injection or intraocular surgery. 


BSS (Balanced Salt Solution, Alcon®) for all intraocular 
surgical use. 


(Alcor) Alcon Laboratories, inc. 
Fort Worth, Texas 76101 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...lo help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

lf surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic afgle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyis recommended prior to initiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7 Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


gma, | The Ophthalmos Division 
Œ| AYERST LABORATORIES 
mt | New York, N.Y. 10017 7312 
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THE DEPARTMENT OF 
OPHTHALMOLOGY — 
LOUISIANA STATE UNIVERSITY 
SCHOOL OF MEDICINE | 
ani | 


THE EYE FOUNDATION OF AMERICA 


“a 
+ 


announce 


SYMPOSIUM ON 


DISEASES AND 


January 25-26, 1974 


Director: George M. Haik, M.D. 


REGISTRATION FEE: $150 for Physicians 
$ 50 for Residents 
For further information, write: 
The Department: of Ophthalmology 
LS.U. Medical Center 
1542 Tulane Avenue 





New Orleans, Louisiana 70112 











SURGERY OF THE LENS 








University of Miami School of Medicine 


Bascom Palmer Eye Institute 
NEURO-OPHTHALMOLOGY COURSE 


January 7 - 10, 1974 


/ 
Functional Anatomy of the Visual System 
Oculo-Cerebrovascular Disease 
The Patient with Diplopia 


Sonesta Beach Hotel 
Key Biscayne, Miami, Florida 






Tuition $200 (Residents $75) 


Write: Neuro-Ophthalmology Course 
P. O. Box 875, Biscayne Annex 
Miami, Florida 33152 





4th Annual Course of the 
Edward S. Harkness Eye institute 
College of Physicians and Surgeons 
Columbia University 


New York, New York 
November 1 - 2, 1973 


The program will include detailed discussion of 


diagnostic procedures for ocular and orbital dis- 
ease, glaucoma: diagnosis and management, cor- 


| nea: microsurgery and the status of keratopros- 


thesis, ocular motility disturbances in neurologic 


| disease and their management, pediatric fundus 


problems, and the surgery of complicated catar- 
acts. Particular attention is given to latest tech- 
niques. Registration Fee $150. For further in- 
formation and application form; please write to: 


Jose M. Ferrer, M.D., Associate Dean 
College of Physicians and Surgeons 
Columbia University 
630 West 168th Street 
New York, New York 10032 


Even for the most conscientious patient, 
two products with different dosage sched- 
ules can be confusing... 


E-Carpine simplifies the dosage regimen 
for patients best controlled with epine- 
phrine plus pilocarpine therapy. One pre- 
scription helps assure patient cooperation 
and reduces drug costs. E-Carpine makes 
therapy less confusing for your open-angle 


glaucoma patient. 
ta 

™ 

(base) with pilocarpine hydrochloride 1, 2, 3, 4, 6% 





Epinephrine bitartrate 0.5% 





DESCRIPTION: Sterile solution containing: Active: Epi- 
nephrine Bitartrate equivalent to Epinephrine 0.9%, 
Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, or 6%; Ve- 
hicle: Hydroxypropy! Methylcellulose, Preservatives: 
Sodium Bisulfite 0.30%, Benzalkonium Chloride 0.01%; 
Inactive: Sodium Chloride (in 1% and 2% strengths 
only), Disodium Edetate, Polysorbate 80, Sodium Hy- 
droxide (and Hydrochloric Acid as required to adjust 
pH), Purified Water. CONTRAINDICATION: Nar- 
row angle glaucoma or sensitivity to any component. 
WARNING: For topical ophthalmic use only. PRECAU- 
TIONS: Use cautiously in hypersensitive persons. Dis- 
continue if sensitivity occurs. ADVERSE REACTIONS: 
Extracellular pigmentation in the palpebral conjunc- 
tiva with prolonged use. Contact allergy may occur. 


Rarely, systemic side effects such as headaches, pal- 


pitation, faintness, tachycardia, extrasystoles, and 


blurred vision may occur.. 


dedicated to advances in ophthalmic therapy 
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THIS INSTRUMENT 
HELPS YOU DO 


A HARD JOB 
SOFTLY. 


With the Stryker Oscillating Saw and trephine, you 
can cut cleanly through the lacrimal bone for dacryo- 
cystorhinostomy, while protecting the soft tissue. Its 
high torque speeds the procedure and minimizes the 
patient trauma, while the compact size and shape of 
the saw affords great visibility and control. 

For easy wiring of orbital fractures and fixation, 
Stryker’s micro-pneumatic roto™ osteotome and 
bone drill with K-wire driver also operate from the 
same pneumatic power unit. 


Call or write for a demonstra- 
tion or illustrated brochure. 


® 





STRYKER CORPORATION 

420 ALCOTT STREET 
KALAMAZOO, MICHIGAN 49001 
616/381-3811 





Clearly 


the one to use 
in Herpes Simplex 
Keratitis 


STOXIL 


brand of 





IDOXURIDINE 
Flexibility with 2 dosage forms: 


‘STOXIL’ OINTMENT (0.5%) is convenient for h.s. application, 
since one dose is sufficient for the entire night. (If desired for 
daytime use, the remaining 4 applications should be made q4h.) 


‘STOXIL’ SOLUTION (0.1%) is convenient for daytime use for 
those who prefer this dosage form during waking hours. 
Recommended dosage is one drop in each infected eye every 


hour (and every 2 hours at night). 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. 


Indications: Only in the treatment of herpes simplex keratitis. 


Description: ‘Stoxil Ophthalmic Solution contains idoxuridine (5-iodo- 
2'-deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when pack- 
aged. Preserved with thimerosal, 1:50,000. ‘Stoxil’ Ophthalmic Oint- 
ment contains idoxuridine 0.5% (5 mg./gram) in a petrolatum base. 
(White petrolatum and liquid petrolatum are inactive ingredients. ) 


Contraindications: Contraindicated in patients with known or sus- 
pected hypersensitivity to any of its components. 


Precautions: Some strains of herpes simplex appear to be resistant. If 
there is no response in epithelial infections after 7 or 8 days of treat- 
ment, other forms of therapy should be considered. 


The recommended frequency and duration of administration should 
not be exceeded. 


‘Stoxil’ is not effective in corneal inflammations in which the virus is 
not present. 


Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 


‘Stoxil’ Ophthalmic Solution should not be mixed with other medica- 
tions. 


Adverse Reactions: Occasionally, irritation, pain, pruritus, inflamma- 
tion, edema of the eye or lids and, rarely, allergic reactions have been 
reported. Photophobia has occurred. Occasionally, corneal clouding, 
stippling and small punctate defects in the corneal epithelium have 
been observed. The punctate lesions may be a manifestation of the 
infection. 


How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles 
with dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 
Stability: The Solution should be stored in refrigerator until dispensed. 
‘Stoxil Ophthalmic Ointment does not require refrigeration. 


Smith Kline & French 
Laboratories, Philadelphia 





FROM “HOVOCO” ... where leadership and experience work for you 





COMBINATION WORTH 4-DOT TEST 
AND MUSCLE LIGHT 


Designed by H.O.V.—for distance 
testing—the Worth 4-Dot Test and 
Muscle Light are combined in a neat, 
compact 7” x 11” x 2” unit. Can be 
wall-mounted or built into the wall. 
Please specify if built-into-wall unit is 
required. 


NEW HOVOCO 
OPHTHALMODYNAMOMETER 


An improved registering-dial type 
Ophthalmodynamometer of sturdy 
construction. Features an en- 
closed dial, to resist accidental 
damage to the instrument. Com- 
plete in a fitted, plush-lined 
leatherette case. 


| ARE YOU COLOR BLIND 


ROSNER DO-IT-YOURSELF 
COLOR TEST 


Ishihara plates in a 24” x 30” picture 
type display with attractive walnut 
frame. Legend at bottom explains test 
and holds patient’s interest. 





HV 15158 


H. O.V. Optical Co., Ie. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: 
CINCINNATI, OHIO 
DENVER, COLORADO 


LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 
MILWAUKEE, WISCONSIN 
MINNEAPOLIS, MINNESOTA 


PITTSBURGH, PENNSYLVANIA 
SAN FRANCISCO, CALIFORNIA 





Tt 
a oo 


i i P irili, 
















Neosp 
clear the ` 

is effective ¿ 
superficia 
Pseudc 
Neosporin Oph 


CONTRAINDICATION: 
who have shown sensitivity t 
WARNINGS: Prolongec 
tible organisms. 
PRECAUTIONS: Cultu! 
during treatment. 
Allergic cross-reactions 
j\ or all of the following antibiotics f 
‘\paromomvycin, streptomycin, and r 
| ADVERSE REACTIO 
sensitizer. Articles in the current | 
of persons allergic to neomycin. 


Complete literature available 


~ Neospi 
(5 hthalmic 
stk Polymyxin B-N 


Each cc. contains: Aerosporin” bn 
sulfate 2.5 mg. (equivalent to 1.75 
a solution containing the inactiv 
polyoxyethylene polyoxypropylene 
(preservative: thimerosal 0.001%). | 


heal / Burroughs Wellcome Co. for bacterial conjunc 





Research Triangle Park 


Wellcome / North Carolina 27709 and other superficial 


pre-cise’ (pre sis’), adj) 1. Exact; accu- 
rate.. 2. Scrupulous; strict.—pre-cise’ 
ly, adv.—pre-cise’'-ness, n. 

pre-ci’sion (pré-sizh'tin), n. The state 
or quality of being precise. —ad;. Used or 
intended for precise measurement; a pr 


pre-cise’ 
by definition 


14-155 Colibri Corneal Forceps, 0.4mm teeth 
12-454 McPherson-Westcott Micro-Conjunctival Scissors 
13-260 Barraquer Needle Holder, curved 


14-222 Castroviejo Suturing Forceps, 0.5mm teeth 
12-550 Barraquer Iris Scissors, 7mm blades 


rite us for a copy of our new Ophthalmic Instrument Catalog 


SPARTA INSTRUMENT CORPORATIO 









Opticlude 


ORTHOPTIC 
EYE PATCH 


FOR OCCLUSION 
THERAPY 











New, hypoallergenic Opticlude Orthoptic Eye 
Patch. Now, occlusion therapy can be a faster, more 
convenient part of your strabismus and amblyopia treat- 
ment, and a great deal more comfortable for your 
patients. Application of the OPTICLUDE Orthoptic Eye 
Patch is simply a matter of stripping away the liner back- 
ing and pressing the patch into place. It's specially 
shaped for the eye area with the nonadherent dressing 
in place. 

SkinTone OPTICLUDE Orthoptic Eye Patch offers these 
important patient comfort advantages. It's microporous 
and hypoallergenic, reduces maceration and skin irri- 
tation. Removes easily, leaves no residue. Good adhe- 
sion; holds well in hot weather and won't wash off. 
Light, flexible and thin enough to fit behind glasses. 

Available in many pharmacies and through author- 
ized surgical supply dealers. 

Medical Products Division, 
3M Company, 3M Center, 
St. Paul, MN 55101 


Polyspecirin 





POLYMYXIN B SULFATE 5000 UNITS/cc, NEOMYCIN SULFATE 0.5%, LIQUIFILM® (POLYVINYL ALCOHOL) 1.4% 


KILLS MOST COMMON CAUSES OF 





e The only polymyxin-neomycin com- 
bination available in Liquifilm (poly- 
vinyl alcohol 1.4%) 


e Liquifilm keeps medication in contact 
with the eye longer than does a saline 
vehicle. 


e Liquifilm helps prevent loss of watery 
tear film. 





unbreakable plastic 


squeeze-drop bottle 













POLYSPECTRIN Liquifilm (Polymyxin B sulfate — 
neomycin sulfate) ophthalmic solution. 
Contraindications: This product is contraindicated in 
those persons who have shown sensitivity to any of 
its components. 

Warnings: Prolonged use may result in overgrowth of 
nonsusceptible organisms. 

Precautions: Culture and susceptibility testing should 
be performed during treatment. Allergic cross-reac- 
tions may occur which could prevent the use of any 
or all of the following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, strepto- 
mycin, and possibly gentamicin. 

Adverse Reactions: Neomycin is a not uncommon Cu- 
taneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons al- 
lergic to neomycin. 


Irvine, California 
a Montreal, Canada 


Editorial 


Toward a Cure for Eye Cancers 


s a result of impressive progress 

made in basic studies of normal 
and malignant cells, investigators 
now appear to be on the threshold of 
discovering the fundamental causes 
of several forms of human cancer. 
Biochemists, virologists, immunolo- 
gists, and electron microscopists have 
opened pathways that may have a 
great impact on the successful man- 
agement of the cancer patient. 

In recent years, increasing 
evidence has accumulated that sug- 
gests that viruses play a role in the 
cause of many types of human can- 
cers. Fulfilling Koch’s postulates in 
relation to the causation of human 
cancer by a virus is notoriously diffi- 
cult. Evidence to date consists of the 
demonstration of virus-like particles 
in tumor cells, the presence of an 
apparently virus-related enzyme in 
certain human cancers; the demon- 
stration of common tumor-specific 
antigens and antibodies against par- 
ticular forms of human cancer; and 
an analogy to experimental and spon- 
taneous animal malignant tumors. Of 
the cancers studied in man, Burkitt 
lymphoma is one for which there is a 
considerable amount of evidence sug- 
gesting a viral cause. Retinoblasto- 
ma, which resembles this tumor in 
some respects, is also suspected of 
having a viral cause. Implication of a 
viral cause for malignant melanoma 
rests primarily with the demonstra- 
tion of tumor-specific antigens in the 
cutaneous form of this disease. 

It is necessary that ophthalmolo- 
gists and ophthalmic investigators 
take cognizance of these advances 
and direct their attention to the spe- 
cific problems of eye tumors. The 
American Cancer Society estimates 
that 350 Americans will die during 
the present year as a result of prima- 
ry ocular tumors. The morbidity of 
these tumors is, of course, somewhat 
higher. Statistics for the incidence, 
morbidity, and mortality of orbital 
and adnexal tumors are difficult to 
pinpoint as these figures are diffused 
throughout a number of more general 
categories. These statistics are mod- 
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est as compared to other types of ma- 
lignant tumors, but to the individual 
who must undergo eyelid surgery, 
enucleation, exenteration, radiation 
therapy, or chemotherapy; to the pa- 
tient dying with metastases; and to 
the patient’s ophthalmologist, ocular 
tumors hold a special significance. 

Only a handful of studies can be 
found in the literature regarding the 
cause, pathogenesis, and nature of 
eye tumors. The observability, ac- 
cessability, and relative isolation of 
human ocular tumors provide a fer- 
tile environment fo: t^e investiga- 
tion of the role of viruses as a cause 
of cancer. Two examples are cited. 

In 1970, Temin and Mizutani! and 
Baltimore? described an enzyme 
known as RNA-directed DNA poly- 
merase, or reverse transcriptase, in a 
C-type RNA virus. The existence of 
this enzyme showed that it was possi- 
ble for cancer viruses to integrate 
their RNA into DNA and cause a cell 
to become malignant, thus inducing a 
potentially inheritable neoplasm. 
This enzyme has been found in a 
number of RNA tumor viruses and 
has recently been discovered in reti- 
noblastoma.** 

It has been demonstrated that vi- 
rus-specific antigens occur in animal 
tumors caused by viruses. Studies in 
tumor virology and tumor immunolo- 
gy have focused attention on the fact 
that the host may attempt the immu- 
nological rejection of neoplasms by 
reacting against antigens unique to 
the tumor. While this mechanism is 
recognized to be ineffective in coping 
with widespread tumor, the thera- 
peutic enhancement of such immuni- 
ty, in conjunction with other modes of 
therapy, offers the exciting possibility 
of preventing metastases in early 
stages of the neoplasm. Application of 
these techniques in a careful and 
well-thought-out manner may be 
valuable, for example, in the treat- 
ment of ocular melanomas. 

The federal government has recog- 
nized the need for following up these 
important investigative leads and 
has announced its intention to in- 


crease support of oncologic investiga- 
tion. There is, however, no assurance 
that the knowledge gained from the 
study of other forms of cancer will be 
applicable to ocular tumors, since it 
appears that the natural behavior 
and immunologic characteristics of 
malignant tumors from different por- 
tions of the body vary greatly. In ad- 
dition, because of the unique composi- 
tion of certain eye tumors, which re- 
flects the special nature of the tissues 
they arise from, studies of these tu- 
mors have a definite relationship to 
ocular histology, physiology, and 
biochemistry. 

We believe that this is the time for 
the leadership in ophthalmology to 
design and initiate a program for the 
study of ocular tumors. It is necessary 
that we now define critical research 
areas, such as the investigation of a 
viral cause, assign priorities, estab- 
lish timetables, and implement re- 
search that can be carried out in con- 
junction with broader studies of can- 
cer. From a historical standpoint, it 
seems clear that as in the case of phar- 
macology, toxicology, and pathology, 
there are distinctive features to the 
study of ocular oncology that require 
involvement of the ophthalmologist 
and eye researchers. For scientific 
and administrative reasons, we be- 
lieve that if the study of eye tumors in 
general, and the role of viruses in eye 
tumors in particular, is left by default 
to other disciplines, the special basic 
science-related and clinical problems 
of eye cancers may be overlooked. 

DANIEL M. ALBERT, MD 
New Haven, Conn 
WILLIAM H. SPENCER, MD 
Los Angeles 
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Hyperbaric Oxygen, 
Retinal Detachment, 
and Sickle Cell Anemia 


Patients with sickle cell anemia in many 
cases develop proliferative retinopathy, 
which frequently progresses to retinal hole 
formation and retinal detachment. These 
patients do very poorly with scieral buck- 


ling procedures. This is probably due to - 


the sickling of the red blood cells during 
the surgery, which may interfere with the 
circulation to the structures of the anterior 
segment of the eye. We have been able to 
avoid this problem during and after retinal 
surgery by performing a modified scleral 
buckling procedure in the hyperbaric oxy- 
gen chamber. The use of the chamber and 
the scleral buckling technique is described 
and a series of successfully treated pa- 
tients is presented. 


piss with sickle cell anemia, 
especially of the SC variety, fre- 
quently develop retinal changes.' 
These consist of venous tortuosity, 
refractile and lipid deposits, oblitera- 
tion of arterioles and venules, areas 
of avascularity, areas of pigmenta- 


Submitted for publication June 20, 1972. 

From Mount Sinai School of Medicine of the 
City University of New York, New York. 

Read before the Section on Ophthalmology at 
the 121st annual convention of the American 
Medical Association, San Francisco, June 20, 
1972. 

Reprint requests to 20 E 68th St, New York 
10021 (Drs. Freilich and Seelenfreund). 


Dennis B. Freilich, MD, 
Morton H. Seelenfreund, MD, New York 


tion secondary to this avascularity, 
arteriovenous proliferative fans, ves- 
sel dilatation, proliferative changes 
into the vitreous, vitreous hemor- 
rhage, and retinal detachment.! 
Surgical attempts at repair of these 
retinal detachments have been noto- 
riously worse than the results that 


_ are obtained in the treatment of rheg- 


matogenous retinal detachments in 
the absence of sickle cell anemia.® 
Ischemia of the anterior segment is 


‘a frequent complication of scleral 


buckling in these patients.* The oc- 
currence of this syndrome will fre- 


. quently nullify what would otherwise 


be successful surgery.”!° . 
The reason for this has been attrib- 


uted by various authors to interrup- 


tion of the anterior ciliary arteries," 
damage to the long posterior ciliary 
arteries, and the presence of an encir- 
cling element.) The underlying 
cause of this in patients with sickle 


2 cell anemia may be sickling of the red 


blood cells in the small arteries 7 
supplying the anterior segment. Sick- 
ling of the red blood cells increases 
with lowered arterial oxygen tension 


. (Po,), lowered blood pH, and a de- 


creased rate of blood flow.'4 Using the . 
hyperbaric oxygen chamber, it is pos- 
sible to raise the arterial Po, in the 
patient who is under general avec: 
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sia and undergoing retinal surgery in 
an effort to decrease the rate of sick- 
ling of the red blood cells. It is known 
from the work of Hollin et al that 
it is possible to raise the arterial 
Po, to very high values." Using 2 
atmospheres of oxygen, it is possible 
to raise the peripheral arterial Po, 
from the normal level of about 90 mm 
Hg to levels of between 500 and 1,000 
mm Hg. At 3 atm of hyperbaric pres- 
sure, these levels can be raised to 
even higher levels approaching 1,500 
to 2,000 mm Hg. No complications 
from the use of hyperbaric oxygen 
have been reported at the 2 atm level, 
although seizures have occurred at 
higher levels in patients who are 
prone to them.'® 

The purpose of this report is to de- 
scribe the further development of our 
technique of scleral buckling in pa- 
tients with sickle cell retinopathy 
and retinal detachment, using the 
hyperbaric oxygen chamber in an 
effort to prevent the previously men- 
tioned complications. '’ 


Methods 


The hyperbaric oxygen chamber at the 
Mount Sinai Hospital in New York con- 
sists of two pressurized chambers. One of 
these is equipped as an operating room, as 
can be seen in Fig 1. The pressure inside 


Fig 3.— Retinal drawing of left eye of patient 1 demonstrating sickle cell 
proliferative retinopathy and a retinal detachment. 
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the sealed operating room is regulated 
from the outside. Communication between 
the people inside the chamber and the per- 
sonnel outside is continuous both by loud- 
speaker and telephone. The controls out- 
side the operating chamber are demon- 
strated in Fig 2. The patient is brought 
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Fig 1.—Operating room inside hyperbaric 
oxygen chamber. 


Fig 2.—Hyperbaric oxygen chamber controls 
located within chamber but outside of operat- 
ing room. 
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into the operating chamber and all of the 
operating room personnel are scrubbed 
and gowned prior to sealing of the cham- 
ber. The chamber is then closed and the 
pressure elevated to 2 atm of oxygen prior 
to the induction of anesthesia. This is done 
in order to eliminate the necessity for myr- 
ingotomy, as the patient can equilibrate 
the pressure in the inner ear by swallow- 
ing during the pressurization. 

When 2 atm is reached, anesthesia is 
induced using only nonflammable anes- 
thetics. All electrical connections are 
bathed in nitrogen to prevent flash fires, 
and all personnel in the chamber and all 
drapes are nonflammable. 

The scleral buckling procedure is basi- 
cally that described by Schepens, with a 
few modifications.'* These are designed to 
lessen the possibility that any circulatory 
defect to the anterior chamber will occur. 
None of the recti muscles are removed, 
and the cold applications are placed in the 
scleral dissection bed only in the areas of 
the retinal tears. A further effort is made 
not to treat over the long posterior ciliary 
vessels and not to tie the encircling band 
too tightly. An attempt is also made to 
complete the operation in as short a time 
as possible in an effort to decrease the time 
that the patient must remain under anes- 
thesia. 


Report of Cases 


Case 1.—Figure 3 demonstrates the 
left retina of a 28-year-old black man with 


tig 4.— Postoperative retinal drawing of patient 1, 1'/2 years after sur- 
gery. 
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Fig 5.—Retinal drawing of right eye of patient 2 demonstrating retinal 


detachment and sickle cell changes. 


surgery. 


Fig 6.— Postoperative retinal drawing of patient 2 eight months after 





Fig 7.—Retinal drawing of left eye of patient 3 demonstrating sickle cell 


changes and retinal detachment. 


a diagnosis of SC disease. There is a one- 
week history of loss of vision in this eye, 
and a retinal detachment involving all 
but a small area in the superior nasal 
quadrant is present. Retinal tears are 
located both nasally and temporally with 
other typical findings of proliferative 
sickle cell retinopathy. 

A scleral buckling procedure was per- 
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formed without complication in the hyper- 
baric chamber under 2 atm of oxygen. 
During the procedure, blood studies were 
performed. This revealed a rise in the 
arterial Po, from 85 mm Hg prior to sur- 
gery to 465 mm Hg after one hour at 2 
atm of oxygen and 762 mm Hg after two 
hours at 2 atm of oxygen. The arterial 
carbon dioxide tension (Pco,) was 41.5 


Fig 8.— Postoperative drawing of left eye of patient 3. 


mm Hg at the beginning of the procedure 
and only 19.8 mm Hg after two hours of 
hyperbaric oxygen. The percentage of 
sickled red blood cells was 10% prior to 
the start of the procedure. This decreased 
to 5% after one hour in the hyperbaric 
oxygen and to only 3.5% after two hours. 
Figure 4 demonstrates the appearance 
of the operated retina 1/2 years after sur- 
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complication. No further problems have 
developed in this eye, and Fig 8 shows the 


Preoperative and Present Visual Acuity 













gery. It can be seen that the retina is 
completely attached and that no complica- 
tions have developed during the follow- 
up period. 

CAasE 2.—A 31-year-old black woman 
had a diagnosis of sickle cell anemia. 
There was a four-day history of loss of 
vision in the right eye. As can be seen from 
Fig 5, a temporal retinal detachment with 
retinal tears and other typical findings 
of sickle cell proliferative retinopathy 
were present. 

A scleral buckling procedure was per- 
formed under 2 atm of hyperbaric oxygen 
and the retina was reattached without 
complication. No postoperative complica- 
tions arose, and Fig 6 demonstrates the 
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appearance of the patient’s right retina 
eight months after surgery. 

Cask 3.—Figure 7 is the left retina of a 
31-year-old black woman with a diagnosis 
of sickle cell anemia. There was a one- 
month history of disturbance of visual 
field nasally in this eye, and a superotem- 
poral, inferotemporal, and inferonasal 
retinal detachment was present that did 
not extend into the macula area. Typical 
findings of sickle cell proliferative retinop- 
athy were present, and two small retinal 
tears were located in the superior temporal 
quadrant. 

A scleral buckling procedure was per- 
formed under 2 atm of hyperbaric oxygen 
and the retina was reattached without 
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Postoperative appearance of this retina six months after 
Visual Acuity surgery. 
Patient Date Preoperative Visual Acuity (May 1972) The Table shows the preoperative and 
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Conclusion 


We have presented a method of 
scleral buckling using the hyperbaric 
oxygen chamber for use in patients 
with retinal detachment complicat- 
ing sickle cell proliferative retinop- 
athy. Three eyes have been success- 
fully treated without the develop- 
ment of anterior segment ischemia or 
other complications. Although the 
number of cases thus treated is inade- 
quate to draw any firm conclusions as 
to the efficacy of this technique, we 
believe that the good results to date 
merit its continued use and study in 
these difficult cases of detachment of 
the retina. 
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Normal human tear lysozyme concentra- 
tions are analyzed in detail. The impor- 
tance of demographic temporal and envi- 
ronmental factors are statistically ana- 
lyzed and only age is found to be a signifi- 
cant variant. Lysozyme levels fall continu- 
ously after 10 years of age. The role of 
lysozyme in eye diseases and as an index 
of irritation to air-oxidant levels is uncer- 
tain. The need for further studies on this 
enzyme is apparent. 


ysozyme, an enzyme first de- 

scribed by Fleming in 1922, is 
present in a high concentration in 
human tears. It is also present in 
many tissues in man, animals, and 
plants, including saliva, leukocytes, 
gastrointestinal mucous, spleen, kid- 
ney, liver, lungs, lymph glands, milk, 
turnips, cabbage, eggs, and caulifiow- 
er. The name of the enzyme was 
derived from its ability to catalyze 
the depolymerization of mucopolysac- 
charides of the cell wall of the or- 
ganism Micrococcus lysodeiticus. In 
human tears, a bacteriolytic function 
is hypothesized.3*> This study was 
undertaken to determine the normal 
lysozyme content and the effect of 
demographic, temporal, and environ- 
mental variables. 


Methods 


Human tear samples were collected on 
standard Schirmer tear strips from the 
unanesthetized eyes of 460 healthy human 
volunteers, A 5-mm segment of the paper 
was marked prior to collection. This end of 
the strip was placed at the medial third of 
the lower lid for five minutes. The moist 5- 
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mm section of filter paper was then care- 
fully cut and placed on the previously pre- 
pared agar cell wall suspension of M Lyso- 
deiticus. All lysozyme analyses were done 
by the method of Bonavida and Sapse at 
37 C for 24 hours. A standardization 
curve was made using serial dilutions of 
purified human tear lysozyme (HTL). 

Demographic Studies (Group A).— 
Schoolchildren, hospital employees, and 
college students donated tear samples. All 
volunteers had been in the uniform hospi- 
tal environment for at least two hours 
prior to sampling. Results were tabulated 
by age, sex, and race. Seven 10-year-old 
cohorts were obtained beginning with chil- 
dren under 10 years of age. Each age 
group was subdivided into 16 volunteers 
from each sex and ethnic subgroup. Nor- 
mal lysozyme values were determined and 
the significance of the demographic vari- 
ables was tested by regression analyses 
and standard f-tests. 

Temporal Studies (Group B).—Six- 
teen healthy male volunteers were sam- 
pled to determine diurnal variation every 
six hours for 24 hours while in the hospital 
environment. Four weekly morning sam- 
ples were obtained from ten, healthy, 
young volunteers to assess weekly varia- 
tion. 

Environmental Factors (Group C).— 
Sixteen healthy volunteers exposed to 
ambient campus air (relatively low in oxi- 
dant pollutants) were sampled and com- 
pared to the group in the demographic 
studies for significant differences. Smok- 
ing habits were noted in group A and the 
effects on lysozyme values were analyzed 
by a regression analysis. 


Results 


Standardization. — Figure 1 shows 
the standardization curve obtained 
by plotting the concentration of pur- 
ified HTL on semilog graph paper vs 
the diameter of the lytic zone. A 
straight line graph resulted. Since 
the diameter of the lytic zone is the 
end point measurement in each case, 
results are given in these terms and 


Human Tear Lysozyme Variables 


can be converted by the graph into 
actual lysozyme concentration. _ 
General Results.—The overall 
mean lysis was 29.74 mm for the 
right eye after 460 observations and 
29.73 mm for the left eye after 458 


. observations. For both eyes, a mean 


diameter of lysis of 29.74 mm was 
obtained after 918 observations with 
a variance of 1.78 mm (V variance = 
SD). No significant difference existed 
between right and left eyes. 

The frequency distribution of lysis 
among the 460 normal volunteers is 
shown in Fig 2. A bell-shaped curve 
slightly skewed to the left resulted. 
The 95% confidence limit for lysis 
values is from 27.2 to 32.2 mm when 
not age adjusted. 

Demographic. — The overall 
means and variances by age cohort 
are summarized in the Table. Except 
for low values in the group under 10 
years of age, lysozyme concentrations 
decline steadily with age (Fig 3). Re- 
pression analysis revealed the age 
effect was statistically significant: 
both eyes, P=<.001; right eye, P= 
<.0013; and left eye, P=<.001. No 
significant differences in the mean 
lytic diameters for race and sex were 
found. . 

Temporal.--The results of lysis 
values from four six-hour samplings 
on the 16 male volunteers follow: the 
lowest means (28.9 mm) were ob- 
tained in the early morning hours 12 
PM to 6 AM with maximum mean val- 
ues (29.3 mm) occurring in the eve- 
nings (6 PM to 12 pm). This variation 
was not significant. The mean lytic 
zones and standard deviations of 
the ten volunteers sampled weekly 
showed no significant differences. 

Environmental. —Sixteen healthy 
young volunteers were sampled in a 
variety of relatively unpolluted out- 
door environments. The mean diame- 
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30.180 1.104 
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the observed differences were not sta- 


tistically significant. 
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29,447 1.156 


29.868 1.156 
29.585 1.211 


Comment 


29.436 1.861 


29.416 1.323 





Although lysozyme was discovered 


28.960 1.493 


29.129 1.361 


its importance still 


50 years ago, 
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remains uncertain. Limited antibac- 


terial effects are recognized in 
ophthalmology. However, its function 
in the liver and other biological sys- 
tems is largely unknown.** It is now 
known that there are chemical and 
immunologic differences between egg 
white and HTLs.” 

Accurate and reproducible analysis 
of lysozyme concentration has been 
difficult. Most investigators have col- 
lected small tear samples with micro- 
pipettes following use of a lacrimal 
stimulator such as benzyl chloride or 
onion. Turbidimetric, electrophoretic, 
or viscometric methods were then 
applied, but results varied widely and 
techniques were extremely difficult to 
apply routinely or to compare. The 
recent method by Bonavida and 
Sapse is easy, inexpensive, and reli- 
able. Van Bijsterveld confirmed the 
ease and reproducibility of this 
method in his study of the keratitis 
sicca syndrome.® One might note that 
Sapse and Bonavida’s standardiza- 
tion curve is shifted to the right of 
ours. Since standardization is depend- 
ent upon plotting purified HTL vs 
the zone of lysis, this may be due to 
differences in the purity of the stand- 
ard preparation. Our results are 
therefore reported in actual millime- 
ters of lysis; conversion into actual 
enzyme concentration is neither nec- 
essary nor stressed. 

Little information is available on 
factors that affect lysozyme secretion. 
Race and sex variation have been 
found insignificant by all investiga- 
tors. Our results show no apparent 
diurnal effect in the lysozyme level, 
although the amount of tear flow did 
seem somewhat decreased in the ear- 
ly morning hours or following little 
sleep. Individual lysozyme levels 
vary slightly over longer periods of 
time, but do not have any apparent 
pattern. Because of the apparent de- 
creased levels in smog-irritated eyes, 
we compared groups of patients in the 
hospital environment and out-of- 
doors, but no significant differences 
were present. The ambient air in 
Durham, NC is relatively unpolluted 
‘and sampling was done on five sepa- 
rate days. Smoking was also found to 
have no effect on HTL levels. 

The relationship of age and lyso- 
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zyme values was unexpected in that 
smaller studies by other authors us- 
ing other analytical techniques 
showed no age effect.®-!° Bonavida and 
Sapse showed lower levels at the up- 
per and lower extremes of age and 
van Bijsterveld reported a correlation 
of lysis with age, although the incre- 
ments measured in millimeters were 
small.8 We noted a downward trend 
after 10 years of age (Fig 3), which 
suggested a straight line relation- 
ship. 

The cause of lysozyme decrease 
with age is unknown. Experiments in 
dogs reveal that lysozyme is produced 
by the lacrimal gland.'! The normal 
small quantity of tears in the precor- 
neal film are probably a product of 
the glands of Krause and Wolfring.” 
Tears collected on Schirmer strips are 
chiefly the result of reflex tearing by 
the lacrimal gland. Tear production is 
known to decrease with age.'*!4 De- 
creased activity of the lacrimal gland 
with age, as may occur with other 
glands, seems probable. Low tear 
volume, however, does not indicate 
low lysozyme concentration. Many of 
our subjects tears little but demon- 
strated normal lysozyme levels. 

The relationship of lysozyme to dis- 
ease has been investigated. Kerato- 
conjunctivitis sicca without an ante- 
cedent, systemic disease is more com- 





mon in postmenopausal women. Low 
tear volume and lysozyme concentra- 
tion are typically found in this 
disease’*»'6 Since low HTL levels were 
not seen in our asymptomatic volun- 
teers who teared little, a possible role 
of HTL in maintaining the integrity 
of the corneal epithelium is suggested 
for devitalization of epithelial cells is 
found in the sicca syndrome. De- 
creased HTL levels are variably dem- 
onstrated in other cases of ocular irri- 
tation such as vitamin deficiencies, 
phlyctenular disease, trachoma, cor- 
neal ulcers, and long-standing epi- 
phora.'? Uncontrolled studies claim 
beneficial effects of HTL in corneal 
ulcers, trachoma, keratitis, corneal 
abrasions, acid and alkali burns, and 
conjunctivitis.” Egg white, which 
contains much lysozyme, has been 
used therapeutically in conjunctivi- 
tis. No recent studies in the thera- 
peutic application of lysozyme have 
been published, probably due to the 
efficacy of antibiotics and artificial 
tears. Lysozyme like collagenase may 
be a significant factor in corneal dis- 
ease that should be further investi- 
gated. 


This study was completed under contract CPA 
70-87 with the Environmental Protection Agen- 
cy, Research Triangle Park, NC. 
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Argon Laser Photocoagulation 


of Choroidal Malignant Melanoma 


Tissue Effects After a Single Treatment 


David J. Apple, MD; Morton F. Goldberg, MD; 
George Wyhinny, MD; Suzanne Levi, Chicago 


Argon laser photocoagulation of cho- 
roidal malignant melanomas from a 54- 
year-old man and a 46-year-old woman 
was carried out. The globes were enucle- 
ated 24 hours postcoagulation and studied 
histopathologically. Because the tumors 
studied were flat, heavily vascularized, 
and (in one of the cases) pigmented, 
they would theoretically appear to be 
candidates for destruction by argon ther- 
apy. Tumor cell necrosis was seen only 
in the superficial aspect of the masses af- 
ter a single treatment, however, and ex- 
‘tensive fragmentation and breakdown of 
tumor vessels with associated hemorrhage 
occurred. Such vessel damage is danger- 
ous because an increased potential for 
vascular invasion (with subsequent tumor 
seeding or metastasis) is created. 


t the present time it is generally 
agreed that enucleation is the 
best treatment in most cases of cho- 
roidal malignant melanoma. In spe- 
cific cases, however, conservative 
treatment may be indicated, eg, a 
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small tumor in an only eye. Treat- 
ment of uveal malignant melanoma 
by conservative, local (nonenuclea- 
tion) methods has been attempted 
for many years with varying success 
(reviewed by Lund, 1966).! Local ex- 
cision of iris melanomas and removal 
of selected anterior segment and 
ciliary body lesions by corneoscleral- 
iridocyclectomy have proven to be 
highly satisfactory methods. Recent 
experiments have suggested that lo- 
cal surgical resection of choroidal 
tumors by the transcleral approach is 
technically feasible.” Posterior seg- 
ment melanomas, however, have to 
date remained inaccessible to local 
surgical excision. An advantageous 
means of local treatment would seem 
to be the development of a satisfacto- 
ry form of radiant energy that might 
be applied to the tumor. Photocoagu- 
lation, first applied as a mode of 
intraocular tumor therapy by Meyer- 
Schwickerath in 1952, has been tried 
by many investigators with limited 
success. It is the purpose of this pa- 
per to report the first cliniccohisto- 
pathologic documentation of the use 
of a special form of photocoagulation, 
the argon laser, on a choroidal malig- 
nant melanoma. Special reference is 
given to the rationale for this form of 
treatment, the histopathologic find- 
ings afier a single treatment of the 


tumor, a fluorescein angiographic- 
histopathologic correlation describ- 
ing the vascular changes within and 
adjacent to the tumor after treat- 
ment, and our conclusions regarding 
the efficacy of this treatment. 


Report of Cases 


Two patients who were admitted to the 
University of Illinois Eye and Ear Infir- 
mary for removal of choroidal malignant 
melanoma are included in this study. 

CasE 1.~—A 54-year-old white man was 
admitted to the hospital in July 1971. The 
moderately pigmented tumor, located 
immediately temporal to the macula, OD, 
was 4 mm in diameter and was found 
by ultrasound to be 3 mm in elevation. 
Fluorescein angiography (Fig 1 and 2) 
revealed extensive staining within the 
neoplasm and demonstrated marked vas- 
cularity. Permission was obtained to pho- 
tocoagulate the tumor prior to enuclea- 
tion. Accordingly, the formation of multi- 
ple lesions was induced 24 hours prior to 
enucleation with the argon laser and slit- 
lamp delivery system. The laser beam was 
100x to 500 in diameter and 600 to 1,000 
milliwatts (mw) in intensity. The forma- 
tion of several sweeping, back-and-forth 
“painting” lesions over the entire sur- 
face of the neoplasm was induced (Fig 3). 

CASE 2.—A 46-year-old white woman 
was admitted for enucleation in April 
1972. The nonpigmented mass was located 
inferotemporally, OD, measured 6 mm in 
diameter, and was elevated 2 mm. Flu- 
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Fig 1.—Pretreatment fluorescein angiogram 
(23 seconds after intravenous injection) of right 
paramacular fundus, demonstrating extensive 
leakage of dye into tumor parenchyma. Arrow, 
nasal margin of tumor (case 1). 





Fig 4.—Pretreatment fluorescein angiogram 
showing extensive vascularization of tumor (15 
seconds) (case 2). 


orescein dye studies (Fig 4) revealed even 


more intense staining and vascularity of 


the tumor than seen in case 1. Argon laser 
photocoagulation of the mass was carried 
out using a similar “painting” technique 
with a 1,000 mw intensity setting and a 
beam diameter of 50 (Fig 5). 

Both globes were enucleated 24 hours 
postphotocoagulation, sectioned in the 
transverse (coronal) plane, and immedi- 
ately immersed in chilled phosphate-buff- 
ered glutaraldehyde- paraformaldehyde 
fixative. Following fixation, the appropri- 
ate lesions were excised and embedded in 
epoxy resin; lu-thick sections were cut 
and stained by the Mallory blue method 
for light microscopy. 


Results 


Figures 3 and 5 demonstrate the 
gray-white reaction induced at the 


98 Arch Ophthalmol/Vol 90, Aug 1973 





fret Tien N yai 


Fig 2.—Pretreatment angiogram of tumor in 
late phase (626 seconds), showing intraneo- 
plastic pooling of dye (case 1). 





Fig 5.—Posttreatment fundus photograph of 
tumor. Note diffuse gray-white reaction over 
treated areas and foci of hemorrhage (H) (case 
2). 


sites of photocoagulation in cases 1 
and 2, respectively. There was exten- 
sive, apparent obliteration of the 
overlying retinal vessels in both in- 
stances. Retinal and preretinal hem- 
orrhage were likewise noted in both 
cases. The gross pathologic appear- 
ance, the histopathology, and the 
posttreatment fluorescein angio- 
graphic patterns are essentially iden- 
tical in both cases and will be de- 
scribed simultaneously. 

Saggital sectioning through the 
tumor from case 1 confirmed the size 
of the tumor to be 4 mm in diameter 
and 3 mm in elevation (Fig 6). The 
mass from case 2 measured 6 mm in 
diameter and 2 mm in elevation. Both 
tumors were found to be primarily of 
spindle-B cell type (Fig 7). Figures 8 








Fig 3.— Photocoagulation burns on neoplasm. 
Note gray-white reaction induced by several 
sweeping “painted” applications. There is focal 
obliteration of overlying retinal vessels (arrows) 
and foci of hemorrhage (H) were induced by 
treatment (case 1). 





Fig 6.— Segment of tumor sectioned saggital- 
ly. PR, overlying photocoagulated retina show- 
ing opaque white discoloration; note more 
transparent character of nonphotocoagulated 
periphery of the retina. V, overlying vitreous fi- 
brils; M, choroidal melanoma, fusiform in 
shape, merging peripherally with normal cho- 
roid (arrows); S, sclera; 10, inferior oblique 
muscle adjacent to macular region (case 1). 


and 9 represent saggital sections from 
each treated tumor. The overlying 
retina in both cases exhibits marked 
thermal necrosis. The superficial as- 
pect of each neoplasm shows marked 
necrosis of tumor cells with granula- 
tion and coagulation of the cyto- 
plasm, nuclear pyknosis, and scat- 
tered cavitation within the treated 
mass. However, the deeper (outer) 
aspect of each neoplasm reveals no 
changes and is totally unaffected by 
treatment (Fig 7, 8, and 9). Only the 
superficial 0.75 mm (approximately 
25% of the full thickness of the tu- 
mor) from case 1 was affected by pho- 
tocoagulation. Only 0.2 mm 
(approximately 10% of the full thick- 
ness of the tumor) from case 2 was 
damaged. All sections reveal exten- 
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Fig 7.—Section view through external aspect 
of tumor in eye unaffected by photocoagula- 
tion, demonstrating primarily spindle-B cell 
type (Mallory blue, original magnification 
x 400). 


sive extravasations of blood, both 
within the tumor parenchyma (Fig 
10) and within the treated choroid 
adjacent to the mass (Fig 11). Ad- 
vanced coagulative necrosis, degener- 
ation, and secondary hemorrhage 
from choroidal vessels are noted 
throughout all fields of treatment 
(Fig 12). Occlusion of retinal arter- 
ioles (Fig 13, left) and venules is ac- 
complished by treatment immedi- 
ately over and adjacent to the tumor, 
whereas closure of vessels of similar 
diameter with similar treatments in 
all areas remote from the tumor is 
never seen (Fig 13, right). 


Comment 


Figure 14, representing the post- 
treatment fluorescein angiograms of 
each tumor, reveals a number of 
changes within the retinal, choroidal, 
and intraneoplastic vasculatures (cf 
Fig 1, 2, and 4). The late phase diffuse 
background staining emanating from 
underlying tumor vessels and choroi- 
dal vessels is markedly decreased 
because of extensive occlusion and 
clotting within vessels. The superfi- 
cial vessels, being plugged by blood 
clot, do not contain dye. Some retinal 
vessels were occluded (Fig 13, left; 14, 
left and right). Furthermore, coagu- 
lated retina and inner tumor provide 
an opaque barrier that prevents visi- 
bility of fluorescence from deeper ves- 
sels. 
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Fig 8.—Region of direct application of laser burn. There is necrosis of overlying sensory retina (R) 





and pigment epithelium (PE). Note distinct line of demarcation (arrows) between necrotic, de- 
stroyed superficial aspect of tumor and unaffected deeper portion. Untreated retina to left of tu- 
mor shows serous detachment (case 1) (Mallory blue, original magnification x 40). 
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Fig 9.—Left, High-power photomicrograph of Fig 8 demonstrating line of demarcation (arrows) 


between treated superficial tumor, which shows widespread nuclear pyknosis, coagulative necro- 
sis, and formation of cystoid spaces, and deeper aspect of tumor (bottom), cells of which show no 
appreciable changes (case 1) (Mallory blue, original magnification x 350). Right, Treated tumor. 
Retina (R) shows total necrosis of all layers. Superficial 0.2 mm of tumor is destroyed by treatment 
but deeper portion is unaffected. Arrows, line of demarcation between necrotic and intact seg- 
ments of tumor (case 2) (Mallory blue, original magnification x 125). 


The combined light absorption of 
intravascular hemoglobin, retinal 
pigment epithelium, and the underly- 
ing pigmented neoplasm, possibly 


combined with a relative stagnation - 
of blood flow within retinal vessels 
over the mass, apparently generates 
sufficient heat emission to accomplish 
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Fig 10.—Extensive extravasation of blood 
(dark-staining bodies) within tumor parenchy- 
ma, seen even in areas where tumor cells are 
only minimally affected by treatment (case 1) 
(Mallory blue, original magnification x 400). 
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Fig 11.—Treated choroid immediately adja- 
cent to neoplasm. Retina and portion of pig- 
ment epithelium are artifactitiously removed. 
Note extensive hemorrhage (dark-staining 
bodies) within choroid. Superficial choroidal 
vessels exhibit coagulative necrosis of their 
walls (arrows) and are occluded by fused mass- 
es of erythrocytes. B, Bruch membrane; S, 
sclera (case 1) (Mallory blue, original magnifica- 
tion x 200). 
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for tumors. These tumors possess sev- 
eral criteria that would theoretically 
make them ideal for laser treatment 
if the argon laser therapy should suc- 
ceed at all. The tumor in case 1 was 
only slightly elevated (3 mm), was 
moderately pigmented, and was 
heavily vascularized. The tumor in 
case 2, although amelanotic, was 
even less elevated and more heavily 
vascularized. The primary theoreti- 
cal advantage of the argon laser over 
conventional photocoagulation rests 
in the fact that a highly vascularized 
tumor might be expected to generate 
enhanced thermal emission due to 
relatively enhanced absorption of the 
laser beam (major wavelengths of 
4,880 and 5,145 Angstroms) by hem- 
oglobin. It is noteworthy that the 
more richly vascularized tumor of 
case 2 was more refractory to treat- 
ment than the tumor of case 1, which 
was more heavily pigmented (Fig 8). 
This suggests that the degree of vas- 
cularity is much less significant than 
the degree of melanotic pigmenta- 
tion, as far as response to argon laser 
photocoagulation is concerned. 

The histopathologic findings of this 
study demonstrate that, even with 


Fig 12.— Left, Coagulative necrosis of retinal pigment epithelium (RPE), Bruch membrane (B), 
and superficial choroidal vessels (arrows) at margin of tumor (case 1) (Mallory blue, original magni- 
fication x 280). Right, Occlusion of choroidal vessels near margin of tumor by fusion of eyrthro- 
cytes. There is necrosis of superficial choroidal vessel walls (arrows), with resultant extensive intra- 
choroidal hemorrhage. B, Bruch membrane. Pigment epithelium is artifactitiously removed (case 1) 


very high energy densities (note vir- 
tual obliteration of the overlying reti- 
na in Fig 8 and 9), in cases which 


(Mallory blue, original magnification x 280). 


vessel occlusion. Similar laser burns 
are not sufficient to close normal reti- 
nal vessels of similar diameters in 
areas where the tumor pigment does 
not provide additive photic absorp- 
tion and resultant heat emission (Fig 
13, right).* In other instances, retinal 
vessels demonstrated increased stain- 
ing in their walls and in the immedi- 
ate perivascular space (Fig 14). This 
staining is based on dye leakage into 
fragmented vessel walls (Fig 13, 
right) and into cystoid spaces within 
perivascular necrotic retinal paren- 
chyma. 

In spite of a number of optimistic 
reports regarding the efficacy of pho- 
tocoagulation in the treatment of 
melanomas, we believe that only his- 
' tologically verified cases can be ade- 
quately evaluated in determining the 
true effect of photocoagulation of 
these neoplasms. Such correlation is 
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difficult because enucleation is gener- 
ally done only in those cases in which 
a secondary complication occurs. Fol- 
low-up based only on ophthalmoscopy 
and angiography introduces the haz- 
ard of ascribing a successful treat- 
ment when the pigmented lesion may 
have originally been a benign nevus 
or may not have been a melanotic 
neoplasm at all. Lund! has reviewed 
the literature concerning choroidal 
melanoma photocoagulation and has 
collected a series of 43 histopatholog- 
ically studied cases in which the eye 
was treated by photocoagulation or 
diathermy, or both.'’ In only 13 cases 
was substantial tumor necrosis docu- 
mented, and total necrosis was noted 
only twice. 

To our knowledge, the cases dis- 
cussed in our study represent the first 
reported clinicopathologic report of 
argon laser photocoagulation therapy 


might be considered favorable candi- 
dates for such treatment, a single 
argon laser treatment of choroidal 
melanomas appears to be an unsatis- 
factory form of treatment. This single 
treatment was ineffectual because 
only superficial necrosis was accom- 
plished. The treatment applied in this 
study cannot be considered complete 
because repeated photocoagulation of 
the tumor and_ photocoagulation 
around the tumor was not carried out. 
It remains to be proved by histopath- 
ologic correlation whether or not such 
a complete treatment might achieve 
an adequate result. It should be not- 
ed, however, that immediate retinal 
coagulation following argon treat- 
ment results in a dense white color 
(Fig 3, 5, and 6), as is the case with 
xenon arc photocoagulation. This 
effectively causes reflection of addi- 
tional argon or xenon light, thereby 
reducing the amount of further ener- 
gy absorbed, and thereby “shielding” 
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the underlying tumor. Because of 
extensive breakdown and fragmenta- 
tion of vessel walls and extravasation 
of blood, argon coagulation of choroi- 
dal melanoma might actually en- 
hance vascular invasion of the tumor 
with subsequent seeding of contig- 
uous tissue or distant metastasis. 


This study was supported in part by a grant 
from the Illinois Society for the Prevention of 
Blindness, the Robbins Fund, and training 
grant EY 24-14 from the National Eye Institute. 

The patient was referred to the University of 
Illinois Eye and Ear Infirmary by Dr. D. Duffy 
Moran, MD, Chiago. 





Fig 13.—Left, Total occlusion of retinal arteriole (A) overlying tumor. Lumen is plugged by fused 
erythrocytes. Note extensive destruction of perivascular retinal tissue caused by burn (Mallory 
blue, original magnification x 350). Right, Treatment of similar retinal arteriole in area far removed 
from tumor. Such treatment, regardless of dosage, fragmented (arrows), but failed to close or oc- 
clude, vessel. Extensive cystic necrosis around vessel is due to burn (Mallory blue, original magnifi- 
cation x 400). 


Key Words. — Argon laser; photocoagu- 
lation; malignant melanoma; choroidal 
neoplasm; fluorescein angiography. 


References 


1. Lund OE: Changes in choroidal tumors aft- 
er light coagulation (and diathermy coagula- 
tion). Arch Ophthalmol 75:458-466, 1966. 

2. Peyman GA, et al: Full thickness eye wall 
resection: An experimental approach for treat- 
ment of choroidal melanoma: II]. Homo and het- 
erograft. Invest Ophthalmol 11:668-674, 1972. 

3. Meyer-Schwickerath G: Light Coagulation. 
SM Drance (trans), St. Louis, CV Mosby Co, 
1960. 

4. Apple DJ, Goldberg MF, Wyhinny G: Histo- 
pathology and ultrastructure of the argon laser 
lesion in human retinal and choroidal vascula- 
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staining intensity and intramural leakage of dye (arrows). Right, Posttreatment angiogram of tumor Melanoblastomen der Chorioidea: Klinische and 
(52 seconds) (cf Fig 4). Interpretation is similar to that for Fig 14, left. Horizontal line of argon Histopathologiche Untersuchungen. Mod Probl 
burns above center was induced for a separate experiment. Ophthalmol 7:45-55, 1968. 
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Further Observations 
on Foveolar Splinter 
and Macular Wisps 


Louis Daily, MD, Houston 


A foveolar splinter and macular wisps 
were reported previously in cases of spon- 
taneous senile posterior vitreous detach- 
ment, old healed chorioretinitis, and follow- 
ing direct and indirect ocular concussion 
and whiplash injury. Since that report, a 
foveolar splinter and macular wisps were 
found, and optical sections of the retinal 
surface showing them were photographed, 
in cases of retinitis pigmentosa, juvenile 
macular degeneration, foveomacular reti- 
nitis, and following absorption of a small 
prefoveal hemorrhage. Probably, in these 
cases also, traction of the detaching poste- 
rior hyaloid membrane on the retina pro- 
duced the splinter and wisps. 
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O phthalmoscopically invisible, 
macular wisps and a foveolar 
splinter seen in focal illumination 
through the Goldmann contact lens 
were described, photographed, and 
attributed to detachment of the poste- 
rior hyaloid membrane of the vitre- 
ous from the retina.!? The cause of 
the posterior vitreous detachments in 
these cases included senility, direct 
and indirect ocular concussion, whip- 
lash injury, and chorioretinitis. 
Since then, I have observed a foveolar 
splinter and macular wisps in asso- 
ciation with other ocular lesions, 
namely, (1) retinitis pigmentosa, (2) 
following absorption of a small pre- 
foveal hemorrhage, (8) following 
eclipse burn of the fovea, (4) juvenile 
macular degeneration, and (5) foveo- 
macular retinitis. Slit-lamp photo- 
graphs taken of optical sections of the 
retina in the following cases show the 
tiny lesions described in the original 
report. 


Report of Cases 


CASE 1.—On Feb 15, 1963, a 27-year-old 
woman was found to have retinitis pig- 
mentosa, and she has been examined peri- 
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odically since. Studies of the visual fields, 
done periodically between 1963 and 1969, 
showed a slowly progressing constriction. 
She complained of night blindness and 
said that other members of her family 
were affected similarly. 

On June 2, 1968, slit-lamp microscopy of 
the right eye through the Goldmann con- 
tact lens disclosed, in addition to the bone 
corpuscle-shaped dispersion of pigment 
visible ophthalmoscopically, a detachment 
of the posterior hyaloid membrane of the 
vitreous in the form of an “S” lying on its 
side. From its attachment to the ora serra- 
ta superiorly, it extended downward then 
upward to within a short distance from the 
retina above the macula. Then it descend- 
ed again, close to the macula. Sparsely dis- 
tributed brown dots were visible in the 
vitreous gel. A foveolar splinter was pres- 
ent and photographed in focal illumina- 
tion. 

Case 2,—On April 1, 1968, a 21-year-old 
woman who was in the fifth month of preg- 
nancy complained of loss of vision of the 
left eye of two weeks’ duration. The cor- 
rected visual acuity of the left eye was 
counting fingers at 1 foot. Ophthalmosco- 
py and slit-lamp micrescopy through the 
Goldmann contact lens disclosed a small 
prefoveal hemorrhage and heightened 
light reflexes in the left macula. In focal 
illumination through the Goldmann con- 
tact lens, wisps of white tissue on the reti- 
nal surface were seen to be the source of 
the light reflexes. 

On April 15, 1968, the red blood had 
disappeared, and in its place was a faintly 
orange-tinted whitish opacity visible 
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ophthalmoscopically. In focal illumination 
through the Goldmann contact lens, the 
opacity was seen to protrude from the sur- 
face of the retina. On May 16, 1968, the 
orange-tinted residue had absorbed entire- 
ly and the visual acuity of the eye was 
20/25. In diffuse illumination through the 
Goldmann contact lens, heightened light 
reflexes were visible biomicroscopically in 
the macula, and in focal illumination a 
white opacification of the anterior retinal 
surface, from which protruded macular 
wisps, was seen to be the source of the 
heightened light reflexes. A very small 
white opacity protruded slightly from the 
edge of the foveal pit, which was indicative 
of a foveolar splinter. 

Case 3. —On Nov 14, 1969, a 28-year-old 
Hindu complained of seeing a black spot 
with the left eye ever since he had watched 
an eclipse of the sun about six years pre- 
viously. Ophthalmoscopy disclosed barely 
visible pigmented dots in the left fovea 
and heightened light reflexes in the peri- 
foveal macula. Slit-lamp microscopy in 
focal illumination through the Goldmann 
contact lens disclosed a foveolar splinter 
and protrusion of white tissue from the 
retinal surface at the site of the height- 
ened light reflexes. 

Cask 4.—A man 22 years old, complain- 
ing of failing visual acuity, was first seen 
on May 23, 1965. The right eye, with a 
visual acuity of 20/200, was amblyopic. 
The left eye, with a visual acuity of 20/30, 
had a small perifoveal macular cyst and 
clumping of macular pigment. He was 
examined periodically, and by Dec 29, 
1969, the appearance of the left macula 
had changed. Pigmented granules were no 
longer seen; instead, short intersecting 
white lines on a light brown surface gave 
it a mottled appearance. Biomicroscopy of 
optical sections of the retina at this time 
showed a foveolar splinter and macular 
wisps. 

Case §.—On Dec 5, 1969, a 27-year- 
old woman complained of a sudden and 
persistent loss of vision of the left eye 
of three days’ duration. The best. corrected 
visual acuity was 20/20 for the right eye 
and for the left eye 20/200. Ophthalmo- 
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scopicallv, a bright yellow plaque occupied 
the middle third of the fovea, and height- 
ened light reflexes were seen in the peri- 
foveal macula. In focal illumination 
through the Goldmann contact lens, white 
tissue protruding from the retinal surface 
was seen to be the source of the heightened 
light reflexes. Treatment with large doses 
of corticosteroid medication was started, 
and on Dec 11, 1969, the yellow focus of 
acute fovzomacular retinitis was no longer 
visible. 

On Jan 22, 1970, the corrected visual 
acuity was 20/25. Ophthalmoscopically, a 
barely noticeable disturbance in the color 
of the foveola and heightened light refiex- 
es in the perifoveal macula were observed. 
Biomicrascopic examination in focal illu- 
mination through the Goldmann contact 
lens disclosed a foveolar splinter and mac- 
ular wisps at the site of the heightened 
light reflexes. 


Comment 


In the report on the existence of the 
foveolar splinter and macular wisps,} 
I postulated that the foveolar splinter 
was produced by traction on the reti- 
na of the detaching posterior hyaloid 
membrane. This hypothesis was 
made on the basis that in old eyes 
with foveolar splinter, I observed a 
collapsed vitreous gel with detach- 
ment of the posterior hyaloid mem- 
brane from the retina. In cases of con- 
cussion and healed chorioretinitis in 
younger eyes not showing vitreous 
collapse, a faint membrane-like opac- 
ification of the vitreous close to the 
macula was thought to be a shallow, 
partial detachment of the posterior 
hyaloid membrane from the macula. 

The hypothesis that the detaching 
posterior hyaloid membrane is the 
sole cause of the foveolar splinter is 
not refuted by my further observa- 
tions. A detached posterior hyaloid 
membrane with collapse of the vitre- 


ous gel was observed in the cases of 
retinitis pigmentosa and juvenile 
macular degeneration. A localized 
detachment of the posterior hyaloid 
membrane close to the macula is diffi- 
cult to recognize when the posterior 
hyaloid membrane is tenuous, and 
this was probably so in the cases of 
foveomacular retinitis, old solar 
eclipse burn of the macula, and pre- 
retinal hemorrhage, as no definite 
posterior hyaloid membrane was seen 
in these cases. Photographs of optical 
sections taken during the acute phase 
of fuveomacular retinitis and in the 
healed stage of an eclipse burn show 
localized protrusion of tissue from the 
macula, probably causing a slight 
separation of the vitreous gel from 
the macula. The prefoveal hemor- 
rhage, by protruding from the surface 
of the fovea into the vitreous, proba- 
bly left behind after its absorption a 
slight detachment of the posterior 
hyaloid membrane from the fovea. As 
in the cases reported previously, no 
vitreoretinal adhesion was seen in 
any of these cases.} 


Key Words.—Foveolar splinter; macu- 
lar wisps; preretinal hemorrhage; foveo- 
macular retinitis; solar retinitis; juvenile 
macular degeneration; retinitis pigmento- 
sa; vitreous detachment; hyaloid mem- 
brane; biomicroscopy; Goldmann contact 
lens; focal retinal illumination; slit-lamp 
photography; vitreous; retina. 
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Total Keratoplasty 


Uriel Ticho, MD, 
Isaac Ben-Sira, MD, Jerusalem, Israel 


Fourteen total penetrating keratoplasties 
combined with complete or partial iris exci- 
sion and lens extraction were performed 
during 1968 to 1969 in Malawi, Africa. 

Only three patients retained clear grafts 
18 months after the operation. In the rest, 
the grafts opacified within 1:to 18 months 
postoperatively. 

- Additional partial penetrating kerato- 


plasty and keratoprosthesis performed on 


seven cases of the last group resulted in 
some functional improvement. 

One year following the last operation, 
visual acuity of 10/200 or better was 
achieved in eight cases. Four patients de- 
veloped secondary glaucoma after the op- 
eration, but this was amenable to treat- 
ment. 

it appears that total penetrating kerato- 
plasty is indicated for very unfavorable 
cases in which the anterior segment is 
severely damaged. Some functional im- 
provement is to be expected in about 50% 
of the cases. 


T favorable cases, corneal trans- 


plantations are highly successful. 
Unfortunately, the nonfavorable cat- 
egory is still very prominent, espe- 
cially in developing countries. The 
high prevalence of infective and nu- 
tritional diseases, delay in treatment, 
and in many cases maltreatment 
with native medicines (Fig 1) are 
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some of the causes of these severe 
keratopathies. In these eyes, the cor- 
nea is ectatic and densely vascular- 
ized and the anterior chamber is usu- 
ally absent due to extensive anterior 
synechiae. Opacity and subluxation 
of the lens and severe secondary glau- 
coma are also common. 

The only rational treatment. for- 
such eyes is plastic reconstruction of 
the anterior segment. This procedure 
includes the transplantation of the 
entire cornea, excision of large seg- 
ments of pathologically affected iris 
tissue, the removal of the opaque 
lens, and, when indicated, an anterior 
vitrectomy. 

Several surgeons, notably Fila- 
tov,’ Elschnig,? Schimanowski,® and 
others*'* have attempted this pro- 
cedure with poor results; hence, the 
operation has generally been aban- 
doned. 

Recent improvements in surgical 
techniques and postoperative care 
have stimulated us to reassess the 
procedure. We wish to report on the 


results of surgery performed on 14 


patients who underwent total kerato- 
plasty combined with reconstruction 
of the anterior segment. 


Methods 


Fourteen blind patients underwent total 
keratoplasty in Malawi during the years 
1968 to 1969. There were 11 male patients 
and three female patients. Native medi- 
cine was the cause of blindness in. five pa- 
tients; trauma, two; herpetic keratitis, 
one; smallpox, one; keratomalacia, one; 
and undetermined causes, four. __ 

In all instances, light perception was 
present and intraocular pressure’ was 
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Fig 1.—Total loss of cornea following use of 
native medicine. Iris is covered by corneal epi- 
thelium only. Note lack of inflammatory signs. 
This eye achieved vision of 3-meter counting 
fingers. 










No. of 
Eyes Course 
7 No further 
surgery 
3 Subsequent 
partial keratoplasty 
4 Subsequent 


keratoprosthesis 








Author Year 
Castroviejo’ 1954 
Barraquer'® 1961 
Maumenee'® 1959 
Vannas® 1964 
Mortada® 1967 
Shershevskaya ‘7 1968 


*Autografts were performed. 


normalized before surgery. Four of the 
patients required a preparatory cyclo- 
diathermy. 

The operation consisted of 9- to 45-mm 
peritomy with cauterization of the bleed- 
ing vessels. A Flieringa ring was inserted 
and a 10-mm button of the cornea was tre- 
phined out. The anterior synechiae were 
separated, the atrophic iris was removed, 
the lens was extracted, and an anterior 
vitrectomy was performed when there was 
a prolapse of the vitreous. A fresh, donor, 
corneal button of an 11-mm diameter was 
inserted and sutured with interrupted 8.0 
silk sutures. The anterior chamber was re- 
formed with air. The conjunctiva was not 
sutured, leaving a bare sclera around the 
limbus. 

Postoperative treatment consisted of 
topically administered 1% atropine and 
steroids. The sutures were removed after 
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Table 1.—Visual Acuity Achieved in 14 Eyes Postoperatively 


Table 2.—Results of Total Keratoplasty One Year Postoperatively 





Fig 2.—Brown-Dohlman keratoprosthesis in- 
serted in an opaque total graft, two years after 
surgery. Visual acuity, 20/60. 






10/200 <10/200 >20/200 
4 2 1 
2 0 1 
0 2 2 
6 4 4 


Partial Clear 
No. of Cases Transplant 

21 12 

6 6* 

5 siy 

8 4 

9 5 

2 0 





three weeks. The patients remained in the 
hospital for at least three months after 
surgery to allow for a careful follow-up. 
Thereafter, there was a monthly follow-up 
for two years. Additional operations were 
needed in seven patients due to central 
graft opacification. In three patients, 6- 
mm penetrating keratoplasties were done 
and in four patients a Brown-Dohlmann 
or Girard keratoprosthesis was inserted 
(Fig 2). 
Results 

The vision improved in 13 out of 14 
patients during the first month fol- 
lowing the operation. The vision was 
1 to 2 meters counting fingers in ten 
cases and 20/200 in three. All the 
corneal transplants were clear during 
this period (Fig 3). Clouding of the 
corneal periphery appeared during 





Fig 3.—Clear corneal transplant one month 
after the surgery. Note beginning opacification 
and neovascularization of graft periphery. 






Fig 4.—Peripheral clouding of transplant 
three months after surgery. Note advance 
clouding and neovascularization which en- 
croach on graft’s center. 


FE Aa I O S 


Fig 5.—Complete opacification of corneal 
transplant one year after surgery. 


the following months. This clouding 
usually started with an infiltration 
around the suture tracts. Multiple 
new vessels were observed invading 
the graft at that time (Fig 4). Elev- 
en transplants became completely 
opaque three to nine months after 
surgery (Fig 5). Three of the grafts 
remained clear for the 18-month peri- 
od of follow-up. None of the eyes be- 
came phthisic. Secondary glaucoma 
developed in four cases, but this was 
medically controlled. The intraocular 
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pressure was estimated with the fin- 
gers. 

In our group of 14 cases summa- 
rized in Table 1, three out of seven 
cases achieved visual acuity of at 
least 10/200 without further surgery. 
Of the others who underwent addi- 
tional surgery, 20/200 visual acuity 
or better was achieved in three and 
10/200 visual acuity was achieved in 
two. Altogether, at least 10/200 vi- 
sual acuity was achieved in eight pa- 
tients (57%), one year postoperative- 
ly. | 

Comment 


Transplantation of the entire cor- 
nea was attempted at the beginning 
of this century without success! and 
most of the eyes developed phthisis. 
Recent reports on this procedure are 
controversial. Castroviejo, Vannas,’ 
and Mortada® reported about 50% 
partially clear transplants one year 
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postoperatively, while Rycroft!® and 
others'!:!? failed in this operation. On 
the other hand, 100% success has 
been achieved with total autografts 
by Maumenee and Barraquer'® 
(Table 2). Their results suggest that 
the clouding process is an immuno- 
logic rejection, while other causes 
such as impairment of cirulation!! or 


‘the presence of inflammatory foci' 


are of secondary importance. The de- 
layed immunologic clouding de- 
scribed by Maumenee!’ and Nelken!® 
is related to the dose of antigen pres- 
ent and to the distance between the 
periphery of the graft and the limbal 
circulation, both increasing with the 
size of the graft. 

Secondary glaucoma may be an 
additional factor contributing to ear- 
ly opacification of such grafts. This 
complication is usually caused by 
synechiae to the wound and closure of 
the filtering angle. Excision of the 
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entire iris can prevent this. complica- 
tion, at least in part. 

Another important technical point 
is the use of a button of the donor’s 
cornea that is larger than the recipi- 
ent’s bed. This ensures a much better 
wound sealing. Systemic steroids and 
immunosuppressive drugs can post- 
pone, but do not prevent. clouding of 
these large grafts. 

Anterior segment reconstruction 
and total keratoplasty is a major 
surgical procedure to be used only in 
desperate cases where, in addition to 
being heavily vascularized, the cor- 
nea exhibits extensive iris synechiae, 
cataractous lens changes, and sublux- 
ation of the lens. Functional results 
may be expected in about half of the 
cases. Refinement of the surgical 
technique and the sensible use of 
immunosuppressive and anti-inflam- 
matory drugs will probably improve 
functional results. 
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Hereditary 


Vertical Nystagmus 


Vertical nystagmus most often signifies 
acquired disease, but occasionally it may 
be present without symptoms and without 
any obvious neurologic disorder, and very 
rarely it may be inherited. Three families 
with hereditary motor-type vertical (and 
horizontal) nystagmus and mild ataxia are 
described. Most of the affected individuals 
also showed absent optokinetic nystagmus 
and a hyperactive ‘vestibulo-ocular re- 
sponse. Only two similar families have been 
reported previously. 


Mo nystagmus is usually a 
sign of acquired disease affect- 
ing tke brain stem, and hereditary or 
congenital nystagmus is characteris- 
tically horizontal. There are reports 
of only four families,'!* and a few indi- 
vidual cases,** in which vertical nys- 
tagmus (with or without a horizontal 
component) was inherited or congeni- 
tal. I have recently examined two 
families and reviewed records of a 
third with hereditary motor-type ver- 
tical (and horizontal) nystagmus. 
These cases are described and the rel- 
evant literature is reviewed. 
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Report of Cases 


Family 1, Examined 1972 (Fig 1). — 
mother and four sons had congenital nys- 
tagmus without oscillopsia that, in all but 
one boy, showed a vertical component. In 
contrast to other members of the family, 
the affected individuals also had mild 
ataxia, abnormal optokinetic nystagmus 
(OKN), and a markedly accentuated ves- 
tibulo-ocular reflex. The latter was tested 
by rotating the subject rapidly on a stool, 
stopping him abruptly, and then observing 
the eye movements. The unaffected family 
members showed only a trace of nystag- 
mus under these conditions, while the 
affected ones developed a brisk coarse hor- 
izontal nystagmus in the direction oppo- 
site to the rotation. The four boys with 
nystagmus were all slow to walk (15 to 18 
months), and the older two have had mild 
difficulty in school; however, there was no 
documented retardation. All family mem- 
bers that were examined, including those 
with nystagmus, had 20/30 vision or bet- 
ter (good fixation in the 2-year-old son), 
brisk pupillary responses, and a normal 
anterior segment and fundus. None 
showed any physical characteristics, such 
as a short neck, that might suggest basilar 


‘impression. 


- Case 1 (176-24-93). — The 2-year old son 
(11-11) had prominent horizontal nystag- 
mus, which’ was accentuated on lateral 
gaze, and a trace of vertical nystagmus, 
which was mostly upbeat with upgaze. 
His refractive error was near +3.25- 


.2:75 X 180°OU, and he had a small exopho- 


ria. His OKN was very. poor, both horizon- 


Hereditary Vertical Nystagmus/Marmor 107 


rarer eo 


0 ttt 
it i ahh 


tally and vertically. He used his hands 
well, but his gait was slightly broad-based 
for his age. 

Case 2 (176-24-68). — The 3-year-old son 
(HI-10) had mild horizontal nystagmus on 
lateral gaze and definite upbeat vertical 
nystagmus with upgaze. His refractive 
error was +3.50-0.75 x 180°OU, and he 
had an alternating esotropia of 104. He 
had no OKN, either horizontally or verti- 
cally. He had a tendency to tilt his head to 
the left, but there was no hypertropia. He 
showed a hint of unsteadiness on his feet. 
He had a history of encephalitis at age 1/2 
years, followed by full recovery. 

Case 3 (174-80-59). ~The 6-year-old son 
(III-8) had prominent horizontal nystag- 
mus on lateral gaze and rare unsustained 
upbeat nystagmus on upgaze. His refrac- 
tive error was +3.25 sphere OU, and he 
had an alternating esotropia of 144. His 
OKN was virtually absent horizontally 
and vertically. He had a broad-based gait 
with mild instability; his heel-to-toe walk- 
ing was very poor; and his finger-to-nose 
movement was brisk but not very accu- 
rate. Skull and cervical spine x-ray films 
were normal (no platybasia). 

Case 4 (175-47-04).—The 12-year-old 
son (III-7) had coarse prominent. horizon- 
tal nystagmus on lateral gaze, brief but 
definite upbeat nystagmus on upgaze, and 
downbeat nystagmus on downgaze. His 
eyes were mostly quiet in the primary 
position. His refractive error was near 
+2.25-0.75 x 180°OU; he was orthophoric. 
Horizontal rotation of the optokinetic 
drum produced irregular diagonal or verti- 
cal nystagmus; vertical rotation produced 
no response. He showed mild unsteadiness 
on his feet and poor line-walking; his fin- 
ger-to-nose movement was rapid but not 
very accurate. Skull and cervical spine x, 
ray films were normal (no platybasia). 

Case 5 (124-28-75).—The 30-year-old 
mother (JI-7) had fine horizontal nystag- 
mus on lateral gaze and fine but promi- 
nent downbeat nystagmus to downgaze. 
No significant astigmatism was present, 
and she was orthophoric. Horizontal rota- 
tion of the optokinetic drum produced 
weak horizontal OKN with a definite 
downbeat component; upward rotation 
produced normal OKN, while downward 
rotation produced no response. Her keel- 
to-toe walking was slightly impaired, but 
her gait was normal. Skull and cervical 
spine x-ray films were normal (no platy- 
basia). 

Family 2, Examined 1972 (Fig 2).—A 


brother and sister of Portuguese extrac- , 


tion had congenital nystagmus with a ver- 
tical component, without oscillopsia. The 
affected individuals, in contrast to the 
parents and four other siblings, also 
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Fig 1.—inheritance of nystagmus in family 1. Square indicates male; circle, female; rhomboid, 
Sex unknown; open figure, unaffected; dashed figure, patient not examined but reported to be un- 
affected; solid figure, affected; numbers below symbols, age at present or at time of death (dagger). 
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Fig 2.—Inheritance of nystagmus in family 2. Cross-bars indicate unrelated neurologic disease. 


Symbols same as for Fig 1. 


showed mild ataxia, strabismus, abnormal 
OKN, and a markedly accentuated vestib- 
ulo-ocular refiex. The latter was tested as 
with family 1, and the affected children 
only showed a brisk coarse horizontal nys- 
tagmus after rotation (this lasted one to 
two minutes and was not followed by any 
reversal of direction). All family members 
who were examined had brisk pupillary 
responses, a normal anterior segment and 
fundus, and no physical characteristics to 
suggest platybasia. Skull and cervical 
spine x-ray films of the two affected chil- 
dren were normal. The unaffected family 
members all had good vision. Only the 
parents and their six children could be 
examined, but the father denied that any 
cousins, aunts, uncles, or grandparents 
had similar problems with strabismus or 
incoordination. There was no consanguini- 
ty between the parents. The maternal 
grandparents were first cousins and two of 
their five children had severe neurologic 
disorders that were apparently unrelated 
to the familial nystagmus reported here 
(one son, age 43, was prematurely senile; 
one daughter died at 39 after a paralyzing 


illness lasting 17 years). The son of a ma- 
ternal aunt was abnormally nervous and 
drowned at 17. 

Case 6 (173-18-35). — The 7-year-old son 
(I-10) had coarse sustained horizontal 
nystagmus on lateral gaze, coarse sus- 
tained upbeat vertical nystagmus on up- 
gaze, and fine vertical nystagmus in the 
primary position. The nystagmus was 
mostly jerky, but at times it was pendular. 
He had a definite head turn and tilt to the 
right. His vision was 20/50 in either eye 
and binocularly; his refractive error was + 
1.00 sphere OD and +1.75-0.50 x 170° 
OS; and he had an alternating esotropia of 
504, Horizontal rotation of the optokinetic 
drum produced no horizontal response but 
unmasked vertical upbeat nystagmus; 
upward rotation produced no response 
while downward rotation produced upbeat 
nystagmus. His finger-to-nose movement 
was good; he used his hands well; his gait 
was slightly irregular; his heel-to-toe 
walking was very poor, and he was unable 
to walk on a line. He has been incoordinat- 
ed all his life and is presently having some 
behavioral problems in school; however, 
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his general intelligence appeared normal. 
The results of general physical and neuro- 
logic examinations were normal. 

Case 7 (178-41-31).—The 18-year-old 
daughter (III-6) had coarse poorly sus- 
tained horizontal nystagmus on lateral 
gaze and coarse poorly sustained upbeat 
nystagmus on upgaze. She had a question- 
able slight head tilt to left. Her vision was 
20/80 in either eye; she had no significant 
astigmatism; and she had an alternating 
esotropia of 124 which diminished to less 
than 54 with glasses (wearing +0.75 
sphere OU). Her OKN was identical with 
her brother. Her finger-to-nose movement 
was good; her line walking and heel-to-toe 
walking were only very slightly unstable. 
Her parents report that she was quite in- 
coordinated as a youngster, like her affect- 
ed brother but in contrast to the other sib- 
lings; her coordination improved as she 
got older. She has done average work in 
school. 

Family 3 (Fig 3).— (The author re- 
viewed the records of the hospital and D. 
G. Cogan, MD, 1953.) A mother and 
daughter had congenital horizontal and 
vertical nystagmus without oscillopsia 
and findings that were suggestive of mild 
ataxia. Both had good vision, normal fun- 
di, and normal skull x-ray films showing 
no platybasia. Nothing was reported about 
family members, except that two other 
children seemed normal to the mother. 

Case 8 (081-43-76).—The. 4-year-old 
daughter (Il-2) had horizontal nystagmus 
on lateral gaze and conspicuous vertical 
nystagmus in the primary position, which 
was increased by downgaze. Her refractive 
error was near +2.00-0.50 X 180°OU, and 
she was orthophoric. She had no OKN. 
The results of a general neurologic exam- 
ination were normal, except for minimal 
ataxia evidenced by clumsiness, awkward 
running, and difficulty in jumping on one 
foot. She had a tendency to slur or mispro- 
nounce the beginnings of words, but her 
intelligence was normal. Her two siblings 
were reported to have better speech and 
coordination. 

Case 9 (047-20-94).—The 27-year-old 
mother (I-1) had horizontal nystagmus on 
lateral gaze and vertical nystagmus on 
upgaze. She had full visual fields; her 
refractive error was near plano-2.75 
x 180°OU; there was no note of strabis- 
mus. There was no note of OKN. She had 
complained of intermittent staggering and 
weakness since age 6 and had, on occasion, 
shown a Romberg sign and a tendency to 
walk to the left. However, the results of 
her most recent neurologic examination 
were normal. She was a buxom hirsute 
woman with a rather short neck, but an 
endocrine work-up was negative. 
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Review of the Literature 


The literature on congenital or 
hereditary vertical nystagmus is 
sparse. Two families have been de- 
scribed previously with findings simi- 
lar to those mentioned in this study. 

Forsythe (1955)! described an Ital- 
ian family in which five cases of con- 
genital nystagmus were spread over 
three generations. The nystagmus 
was vertical and pendular in all af- 
fected members, and mild head move- 
ments were present in four out of five 
members. Horizontal nystagmus was 
not described. Vision was normal, 
and there was no mention of ataxia or 
incoordination. The patients were not 
tested for OKN. One affected young- 
ster had an IQ of 80 and an absent 
caloric response. The pattern of he- 
redity was autosomal dominant. 

Dichgans and Kornhuber (1964)? 
described a large family in which 15 
members spanning four generations 
had congenital nystagmus. Both hori- 
zontal and vertical components were 
present in the affected members, with 
the vertical component being mostly 
pendular and independent of gaze. 
There was occasional head nodding. 
Vision was not noted to be impaired. 
The OKN was markedly altered (? 
diminished) in both horizontal and 
vertical directions. Vestibular nys- 
tagmus was normal. Neurologic 
symptoms were present only in one 
child with multiple congenital abnor- 
malities. The pattern of heredity was 
autosomal dominant. 

Two other pedigrees with vertical 
nystagmus have been published, but 
these have questionable relationship 
to the reports previously mentioned 
or to the three families I have 
studied. 

Morariu et al (1971)? described a 
family in which a grandfather, fa- 
ther, and son had congenital nystag- 
mus. The father showed both horizon- 
tal and vertical nystagmus, but the 
grandfather and son had horizontal 
nystagmus only. The father had 
20/20 vision and an absent vestibulo- 
ocular reflex. The son had a severe 
demyelinating disease that was 
thought to be superimposed upon the 
inherited nystagmus. Tests for OKN 
were not done. Inheritance of the 





Fig 3.—Inheritance of nystagmus in 
family 3. Symbols same as for Fig 1. 


vertical nystagmus was not demon- 
strated. 

Sogg and Hoyt (1962) reported the 
unusual finding, in a father and 
young son, of intermittent vertical 
nystagmus. Upbeat nystagmus, 
which was maximal in the primary 
position and on upgaze, occurred at 
least once a day in 20- to 30-minute 
attacks, during which vision de- 
creased from 20/20 to 20/70 in the 
father. The electroencephalogram 
showed no epileptic activity. Only 
mild unsustained nystagmus on up- 
gaze was present between attacks. 


The OKN was normal to horizontal 


and downward rotation of the drum, 
but was absent to upward rotation. 
Three isolated patients have been 
described as having congenital verti- 
cal nystagmus. They are not directly 
comparable to the patients with docu- 
mented inheritence of nystagmus. 
Posey (1902)° described an 8-year- 
old girl who had side-to-side head 
nodding for three years. She had ver- 
tical and slightly rotatory nystagmus 
mostly in the left eye, which also had 


restricted movement. She had left 


esotropia, but had 5/72 vision OU. 
The results of a neurologic examina- 
tion were normal. Three siblings 
were normal. 

Walsh (1957)® has referred to two 
patients with congenital vertical nys- 
tagmus, and described them further 
in a written communication, March 
1972. The first patient (11087) was a 
33-year-old woman who had been 
aware of constant vertical eye move- 
ments for four years, but had no diplo- 
pia or oscillopsia. She had regular pen- 
dular vertical movements of both eyes, 
which were diminished on upward 
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gaze. Her vision was normal as were 
the results of neurologic examina- 
tion. The patient was not tested for 
OKN. There was no information 
about family. The second patient 
(10942) was independently examined 
at this institution (077-48-94). She is 
a 49-year-old woman who is still 
aware of the nystagmus and occasion- 
al unsteadiness that have been pres- 
ent at least 30 years. When examined 


‘at age 35, she had no horizontal nys- 


tagmus but had constant downbeat 


nystagmus in the primary position, 


which was accentuated by downgaze 
or lateral gaze and eliminated by 
upgaze. Her vision tested variably 
between 20/30 and 20/70; her fundi 
were normal. Optokinetic nystagmus 
was absent horizontally and vertical- 
ly. The results of neurologic examina- 
tion were negative, except for some 
difficulty in walking heel-to-toe or 
along a straight line. Her only sib- 
ling, a brother, had a strabismus op- 
eration as an adult but nystagmus 
was not noted in his record. She was 
unaware of nystagmus inher par- 
ents, and she had no children. 
Finally, Bender and Gorman (1949)* 
stated that “vertical nystagmus on 
direct forward gaze. . . is rare and is 
usually found in a patient with ‘con- 
genital’ nystagmus. In the congeni- 
tal form, vertical nystagmus . . . is 
frequently associated with a nystag- 
mus on lateral, upward, and down- 
ward gaze.” However, they cited no 
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Ataxia None noted None noted Mild Mild Mild 
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cases or references. 
Comment 


Congenital or hereditary motor- 
type nystagmus is a benign nonpro- 
gressive condition that is present 
from birth and is not caused by either 
defective vision or obvious neurologic 
disease.®* It is associated with im- 
paired or absent OKN and a high in- 
cidence of strabismus and astigma- 
tism.’ The nystagmus is usually hori- 
zontal and the only previous reports 
that I could find of congenital or he- 
reditary vertical nystagmus have 
been reviewed earlier in this paper. 
As a rule, the inheritance is sex- 
linked (dominant or recessive), but 
pedigrees with autosomal inheritance 
have been published.” 

In the three families that I have 
described, the affected individuals all 
had typical motor-type hereditary 
nystagmus that had a prominent ver- 
tical component, and that was accom- 
panied by signs or symptoms of mild 
ataxia. Unfortunately, the pedigrees 
are not extensive enough to deter- 
mine the modes of inheritance. It is 
conceivable that all three families 
show dominant inheritance with in- 
complete penetrance, but family 1 
could equally well represent sex- 
linked recessive inheritance with the 
mother homozygous and family 2 
could have autosomal recessive in- 
heritance. 

Forsythe! and Dichgans and Korn- 
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huber? have each described families 
quite similar to mine (Table) in which 
vertical nystagmus was inherited 
through autosomal-dominant trans- 
mission. In their patients, the verti- 
cal nystagmus was mostly pendular, 
there was occasional head nodding, 
and no ataxia was observed. The lack 
of ataxia may be a significant differ- 
ence, since this was a prominent 
symptom (and complaint) in all of my 
affected youngsters; however, the 
ataxia seems to diminish with age 
(see case descriptions) and probably 
would not be recognized if only older 
patients were examined. Absent or 
severely impaired OKN was a strik- 
ing and consistent finding in the af- 
fected individuals of my three fami- 
lies and in those described by Dich- 
gans and Kornhuber. A hyperactive 
vestibulo-ocular reflex was also a 
consistent finding in the affected 
members of families 1 and 2 (it was 
not tested in family 3), but Dichgans 
and Kornhuber reported a normal 
vestibular response in their patients. 
Unfortunately, Forsythe did not re- 
port on either OKN or the vestibular 
response. 

The cause of the nystagmus in my 
three families“is unknown, as in all 
hereditary motor-type nystagmus, 
although the vertical component and 
mild ataxia suggest that the brain 
stem is affected. Congenital deformi- 
ties such as platybasia, the Klippel- 
Feil syndrome, or the Arnold-Chiari 
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malformation can be familial’?! and 
can be a cause of ataxia and vertical 
(notably downbeat) nystagmus. 
However, the x-ray films in my pa- 
tients rule out bony abnormalities, 
and there is insufficient evidence to 
speculate about occult lesions within 
or without the brain stem. 

The isolated case of congenital ver- 
tical nystagmus is nore difficult to 
categorize than the familial one. The 
descriptions in the literature refer to 
cases that were interpreted as stable 
and congenital because there was no 
obvious neurologic disease or oscillop- 
sia. A number of similar patients 
have been seen at this institution, but 
I have been reluctant to call their 
nystagmus congenital even though 
no etiologic diagnosis could be made. 
For example, an asymptomatic 53- 
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year-old woman (153-81-72) had 
downbeat nystagmus, absent OKN, 
and normal skull films. However, she 
had an ear infection with vertigo one 
year previously. A 13-year-old boy 
(103-40-70) had asymptomatic verti- 
cal and horizontal nystagmus, absent 
OKN, mental retardation, and mild 
ataxia. However, review of his old 
record showed that an examination 
by others at age 3 disclosed strabis- 
mus but no nystagmus A 38-year- 
old woman (069-66-97) had asympto- 
matic downbeat nystagmus, absent 
OKN, normal skull x-ray films, ques- 
tionable mild ataxia, and a nine-year 
history of headaches with occasional 
periods of unsteadiness. No diagnosis 
was made, but 12 years later she re- 
ported that her headaches and un- 
steadiness had disappeared. 
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A Night Vision Device as an Aid for 
Patients With Retinitis Pigmentosa 


Marked improvements in visual thresh- 
olds were observed in 14 patients with ret- 
initis pigmentosa and in two patients with 
Stationary night-blindness with myopia 
tested under scotopic conditions with a 
Generation | night vision device. All had 
visual acuities under scotopic conditions 
with the device that were comparable to 
their best visual acuities under photopic 
conditions. Psychophysical studies showed 
this device provided sufficient light amplifi- 
cation to allow cone function under dim 
scotopic conditions. Stimuli too dim to elic- 
it a cone electroretinogram (ERG) without 
the device could elicit one with it. Results 
with this Generation | device as well as 
recent advances in microchannel technol- 
ogy (Generation Il) suggest that a practical 
night vision device could be developed for 
patients with retinitis pigmentosa and other 
night-blinding conditions. 


Ithough it is well known that 
patients with retinitis pigmen- 
tosa experience blindness’ under 
scotopic! conditions, many with mod- 
erately advanced disease report 
“night blindness” under the dim 
photopic! conditions that exist at 
night near streetlights or stray light 
from automobiles. This night blind- 
ness is consistent with the elevated 
psychophysical cone thresholds seen 
in these patients.2> Furthermore, 
electrophysiological testing has dem- 
onstrated that patients with retinitis 
pigmentosa have abnormal cone func- 
tion even in the early stages of these 
degenerations.®®6-10 
Night vision devices allow normal 
observers to see under scotopic condi- 
tions as if under photopic condi- 
tions. '™! This is accomplished because 
these devices have sufficient light 
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amplification to lower cone thresh- 
olds to normal scotopic levels and 
even to near total darkness. 

The purpose of this study was to 
evaluate a night vision device as a 
possible aid for patients with differ- 
ent genetic types of retinitis pigmen- 
tosa. 


Materials and Methods 


Scotopic conditions’ are defined as lumi- 
nance levels (<10 millilamberts [mL]) in 
which rod function dominates in normal 
subjects without the aid of a night vision 
device. Photopic conditions! are defined as 
luminance levels (>10-! mL) in which 
cone function dominates in normal sub- 
jects without the aid of a night vision de- 
vice. 

The night vision device used for these 
studies (GTE Sylvania 221) has a 14° field 
of view, an objective lens with a 75-mm 
focal length, and a 10 X eyepiece magnifier 
(Fig 1). This instrument is designed to 
operate under ambient low-level light 
conditions and contains no auxiliary light- 
emitting source. Specifications provided 
by the manufacturer include a weight of 
2.94 lb, a length (including lenses) of 14 
inches, a diameter (less battery case) of 2.6 
inches, and a self-contained, battery-oper- 
ated power supply (two size A batteries) 
rated to provide 60 hours of continuous 
use. Resolution of a man-sized object can 
be obtained at 1,375 feet minimum under 
moonlight conditions and at 650 feet un- 
der starlight conditions for normal sub- 
jects. For these studies the variable aper- 
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ture was set at maximal opening (f/1.4). 
With this instrument, color discrimination 
was not possible. 

The instrument (Generation I device) 
contains three image intensifiers linked in 
series as shown in Fig 2 (total gain 
50,000); in each, photons incident on 
a photocathode are converted into elec- 
trons that are accelerated through an elec- 
tric field. These electrons then excite a P20 
phosphor screen. Figure 3 shows that the 
photocathode is sensitive not only to light 
in the visible spectrum, but also to light in 
the near infrared. Figure 4 illustrates the 
spectral output characteristics of the P20 
phosphor screen. This instrument contains 
an automatic brightness control to limit 
the maximum screen output luminance to 
115 mL. The relationship of incident illu- 
mination to output luminance is shown in 
Fig 5. 

Visual acuity was first measured for all 
patients under photopic conditions (chart 
luminance, 30 mL). Each patient was then 
dark-adapted for 30 minutes; visual 
thresholds were determined in a Gold- 
mann-Weekers dark adaptometer modi- 
fied with automatic intensity control.'4 For 
this instrument, the normal ranges 
(without the aid of any night vision device) 
for rod thresholds (Fig 6, bar B) and cone 
thresholds (Fig 6, bar A) were established 
under stabilized conditions of complete 
dark adaptation by testing normal 
subjects’? and patients with dominant 
Nougaret-type stationary night blindness 
(unpublished observation [E. L. B.]). The 
light source (5.5 cm diameter) was central- 
ly fixated and viewed first with the unaid- 





Fig 1.—Three-stage Generation | night vision device. 
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ed eye 50 cm from the source and then 
with the aid of the night vision device with 
its objective lens at the same distance. Six 
or more determinations were made for 
each patient under both conditions. Visual 
function was further evaluated in dark- 
adapted patients under scotopic conditions 
without the aid of the night vision device 
by two criteria: first, by the ability to read 
a Snellen chart (luminance <10 mL) at 
10 feet, and second, by the ability to recog- 
nize facial features at 10 feet in near total 
darkness (room illumination <10? foot- 
candles [ft-c]). These functions were then 
reevaluated under the same test condi- 
tions with the aid of the night vision de- 
vice. Patients were also tested with a 
white, flickering, 25 hertz (Hz), light 
source with a maximum average lumi- 
nance of 60 mL. Neutral density filters 
were interposed between the source and 
the patient to determine cone psycho- 
physical flicker fusion thresholds with 
and without the aid of the device. 

Cone function was also evaluated by 
recording electroretinograms (ERGs) in 
response to a 30-Hz white light stimu- 
lus.'®!7 The test system has been previous- 
ly described.'* For a normal subject and a 
patient with retinitis pigmentosa, the 
stimulus (30 Hz) was presented first with- 
out and then with the night vision device 
interposed between the light source and 
the eye. For this test, pupils were maxi- 
mally dilated with 10% phenylephrine 
hydrochloride and 1% cyclopentolate hy- 
drochloride. Recording was done with a 
Burian-Allen double electrode contact 
lens. Responses were amplified on a 
preamplifier (Tektronix 122), with a band- 
pass of 0.8 to 50 Hz, displayed on an oscil- 
loscope (Tektronix 502A), and photo- 
graphed on Polaroid film. 

Patients included three normal subjects, 
two first cousins with sex-linked, congeni- 
tal, stationary night-blindness with my- 
opia (designated as SNB, patient 1 and 
SNB patient 2), and 14 patients represent- 
ing three genetic types of retinitis pigmen- 
tosa. Patients with SNB (patients 1 and 2) 
had refractive errors of —6.00, —2.50 axis 
90° and —8.00, —1.25 axis 13°, respectively, 
in the eye tested and wore their corrective 
lenses during these studies. Both had clear 
media, normal discs and vessels, and some 
atrophy of the choroid and pigment epithe- 
lium in the macula. Neither patient had 
evidence of bone spicule pigmentation. 
The patients with retinitis pigmentosa 
included 11 cases with autosomal reces- 
sive disease (patients 1 to 11), two patients 
with autosomal dominant disease (pa- 
tients 12 and 13), and one patient with 
sex-linked retinitis pigmentosa (patient 
14). These patients all showed retinal ar- 
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Fig 2.— Diagram of three-stage Generation | night vision device. 
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teriolar narrowing and bone spicule pig- 
mentation scattered circumferentially 
around the midperipheral retina. Patients 
with visual acuity reduced below 20/40 
showed some degenerative changes in the 
macula. Patients 2, 3, 8, 9, 10, 12, and 13 
had less than ten degrees of central field 
with a V-4 white test light in a Goldmann 
perimeter. The other patients had less 
constricted fields retaining greater than 
20° of central field with the V-4 white test 
light. All patients with retinitis pigmento- 
sa had markedly reduced or nondetectable 
dark-adapted ERGs in response to single 
flashes of white light sufficient to elicit a 
400uv response in normal subjects (Table). 


Results 


The Table shows measurements of 
visual acuity for three normals (N), 
two patients with SNB, and 14 pa- 
tients with retinitis pigmentosa un- 
der both photopic and scotopic condi- 
tions. Under the scotopic conditions 


Fig 3.—Photocathode spectral characteris- 
tics. Instrument is sensitive to light in visible 
and near infrared. 


Fig 4.—Spectral output characteristic of 
night vision device (P20 phosphor screen); out- 
put is maximal in region of maximum cone sen- 
sitivity. 
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Fig 5.—Screen output luminance versus inci- 
dent illumination at the photocathode for a 
three-stage Generation | device with automatic 
brightness control. 
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used for measuring visual acuity, the 
three normal subjects had 20/200 vi- 
sion, while both patients with sta- 
tionary night blindness and all 14 
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Visual Acuity With and 
f a Night Vision Device 


Measurements of 
Without the Aid o 


_ Visual Acuity Without 

Night Vision Device Visual Acuity With 
Night Vision Device 
Patient/Age Scotopic 
Normal 


1/26 400 20/20 20/200 20/20 
2/31 400 20/20 20/200 20/20 
Stationary night blindness 
1/67 100 20/50 NLP 20/40 
Retinitis pigmentosa 
1/25 75 20/30 NLP 20/40 


2/31 Nondetectable 20/80 NLP 20/80 


ERG, av Photopic* Scotopict 


3/23 Nondetectable 20/200 NLP . 20/200 
4/43 Nondetectable 20/70 NLP 20/80 
5/17 20 20/25 NLP 20/25 


6/43 Nondetectable 20/100 NLP 20/200 


8/28 15 20/50 NLP 20/40 


11/34 Nondetectable 20/80 NLP 20/100 

12/26 Nondetectable 20/100 NLP 20/80 

13/29 Nondetectable 20/70 NLP 20/80 

14/12 Nondetectable 20/80 NLP 20/60 
_*Photopic chart luminance 30 mk. 


tScotopic chart luminance <10~2 mL. 
NLP, no light perception. 
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Fig 6.~—Psychophysical thresholds obtained under scotopic conditions without (open symbols) 
and with (solid symbols) the aid of a Generation | night vision device for three normals (N), two pa- 
tients with stationary night-blindness with myopia (SNB) and 14 patients with advanced retinitis 
pigmentosa. Horizontal bars A and B represent respectively normal cone and rod dark-adapted 
thresholds (mean +2SD) without the aid of the night vision device. 
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patients with retinitis pigmentosa 
had no light perception (NLP). Under 
these same scotopic conditions all 
patients with the aid of the night vi- 
sion device had visual acuities com- 
parable to their best visual acuities 
reported under photopic conditions. 
All patients with SNB or retinitis 
pigmentosa also reported that they 
could easily distinguish eye closure 
and smiles at a 10-foot distance with 
the instrument even under conditions 
of near total darkness. Under these 
same conditions, normal subjects 
without the aid of the device were 
unable to report whether or not an 
individual was even present. These 
improvements with the aid of the 
night vision device were obtained in 
patients with visual fields that were 
less than the 14° field of view of the 
instrument itself. 

Figure 6 shows psychophysical 
thresholds obtained under scotopic 
conditions from three Ns, two pa- 
tients with SNB, and 14 patients with 
retinitis pigmentosa, tested in the 
Goldmann-Weekers dark adaptome- 
ter without (open symbols) and with 
(solid symbols) the aid of the night 
vision device. Each symbol represents 
an average of six determinations. 
Individual determinations were all 
within +0.2 log units of the mean for 
each patient. Horizontal bars, A and 
B, represent normal cone and rod 
dark-adapted thresholds, respective- 
ly, (mean +2 SD). The three normal 
subjects reported a 3 log unit im- 
provement in visual threshold when 
using the night vision device under 
scotopic conditions compared with 
dark-adapted thresholds obtained 
without the device. The two patients 
with SNB (no rod function) reported a 
5 log unit improvement in visual 
thresholds under scotopic conditions 
with the aid of this night vision de- 
vice. In the patients with retinitis 
pigmentosa (patients 1 to 14), unaid- 
ed dark-adapted thresholds were ele- 
vated well above normal. Twelve pa- 
tients had thresholds elevated even 
above normal dark-adapted cone 
thresholds. With the aid of the night 
vision device, all patients showed 
significant improvements in thresh- 
olds. Eleven patients reported thresh- 
olds below unaided dark-adapted rod 
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Fig 7.—Cone ERGs in response to the same white flickering stimulus.(30 Hz) for a normal subject 
without (upper tracing) and with (lower tracing) the aid of the night vision device. Four consecutive 
tracings are superimposed. Stimulus onset, vertical shock artifact; calibration symbol, lower right 
corner, signifies 22 msec horizontally and 50zv vertically. 


Fig 8.—Cone ERGs in response to the same white flickering stimulus (30 Hz) for a patient with 
retinitis pigmentosa (patient 14) without (upper tracing) and with (ower tracing) the aid of the night 
vision device. Two. or three consecutive tracings are superimposed. Stimulus onset, vertical shock 
artifact; calibration symbol, lower right corner, signifies 22 msec horizontally and 50,v vertically. 
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thresholds obtained from normal sub- 
jects. 

Electroretinographic testing was 
used to evaluate cone function with 


‘and without the night vision device 


for a normal subject (Fig 7) and a pa- 
tient with retinitis pigmentosa (Fig 
8). In Fig 7, the upper tracing illus- 
trates the response from a normal 
subject to a white flickering stimulus 
(30 Hz) that did not result in any de- 
tectable cone ERG. With this same 


_ stimulus and the night vision device 


interposed between the stimulus and 
the subject, an ERG from the cone 
system could be recorded (lower trac- 
ing). 

In Fig 8, the upper tracing illus- 
trates the response from a patient 
with retinitis pigmentosa to a white 
flickering stimulus (80 Hz) without 
the aid of the night vision device. 
This same stimulus elicited a 75pv to 
90uv cone response (not shown) from 
a normal subject. When the night vi- 
sion device was interposed between 
this stimulus and the patient, an 
ERG could be recorded from this pa- 
tient’s abnormal cone system (lower 
tracing). Measurements of psycho- 
physical cone flicker fusion thresh- 
olds in all patients and normal sub- 
jects with and without the device 
confirmed that cone thresholds could 
be improved at least 3 log units with 
the aid of the night vision device. 


Comment 


This study has shown that patients 
with moderately advanced dominant, 
sex-linked, and autosomal recessive 
retinitis pigmentosa have marked 
improvements in visual thresholds 
under scotopic conditions with the aid 
of a first generation night vision de- 


‘vice compared with thresholds report- 


ed by the same patients under scotop- 
ic conditions without the device. All 
patients had visual acuities with the 
aid of the night vision device under 
scotopic conditions that were compa- 
rable to their best acuities under pho- 
topic conditions. 

Stimuli could be sufficiently ampli- 
fied by the device to lower cone 
thresholds in patients with station- 
ary night blindness with myopia so 
that the cone system could be used to 
see in near total darkness. The im- 
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provements in flicker fusion thresh- 
olds reported by patients with moder- 
ately advanced retinitis pigmentosa 
showed that these patients could use 
their abnormal cones to see under 
starlight or moonlight conditions. 
Stimuli that could not elicit cone 
ERGs in a normal subject and a pa- 
tient with retinitis pigmentosa could 
be amplified by the device to elicit 
measurable cone ERG responses. 
These observations demonstrated 
that the instrument amplified light 
sufficiently to lower cone thresholds 
not only in normals but also in pa- 
tients with night blindness with ab- 
normal cone function. 

While visual thresholds were im- 
proved in all patients tested, prob- 
lems inherent in the design of a first 
generation device made this type of 
instrument impractical for patient 
use. For example, when patients were 
observing a low light-level scene and 
a flashlight appeared in the field of 
view, this light source was amplified 
by the same high gain factor as the 
low light-level scene and completely 
masked the low light-level scene. A 
similar problem could be encountered 
at night with streetlights and auto- 
mobile headlights. When the lumi- 
nance of a low light-level scene was 
transiently increased, wide excur- 
sions in output luminance of the in- 
strument occurred; these excursions 
resulted in light adaptation of the 
patient and made subsequent view- 
ing of the same scene difficult. The 


i multiple stage design of this instru- 
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Fig 9.—Generation |} device (wafer type). 
Photons, converted into electrons at the photo- 
cathode, are proximity focused on a microchan- 
nel plate. Amplification of the electrons occurs 
in the microchannel plate, and electrons are 
then proximity focused on a phosphor screen. 
Fiberoptic inverter compensates for image in- 
version due to the objective lens. 


ment (Fig 2) made it too long and too 
heavy for these patients to use com- 
fortably. 

Nevertheless, the improvements in 
visual thresholds quantitated in this 
study prompted investigation of other 
designs that could prove to be more 
practical for patients with retinitis 
pigmentosa and other night-blinding 
conditions. The most promising de- 
sign is a single stage image intensi- 
fier that contains a microchannel 
plate. This second generation image 


intensifier (wafer type, Fig 9) with 


appropriate optics has been made into 
a pocketscope with a weight of 0.8 Ib 
and a length of 5 inches. Two pocket- 
scopes have been combined into a 
binocular head-mounted goggle. The 
use of a microchannel plate has made 
it possible to view low light-level 
scenes even in the presence of street- 
lights or automobile headlights. Fur- 
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thermore, due to an improved auto- 
matic brightness control, normal ob- 
servers have been able to use the full 
dynamic range of this instrument.® 

The findings in this study with a 
Generation I device as well as the 
available information on Generation 
II devices (wafer type) suggest that a 
practical night vision device could be 
developed for patients with retinitis 
pigmentosa and other night-blinding 
conditions. Trials will have to be con- 
ducted with these patients to deter- 
mine the optimal gain characteristics 
and output screen luminance and to 
consider the advantages of an at- 
tached infrared light-emitting diode. 
Because of the possible harmful ef- 
fects of light on patients with retinitis. 
pigmentosa,’”° trials with any light 
amplifying device should be conduct- 
ed with caution by ophthalmologists 
in order to establish safe limits for 
this type of light exposure. 
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Effect of Binocular 


and Monocular 


Patching on Eye Movements 


George L. Adams, MD, Washington DC; Robert D. Yeé, MD; 
Pierre M. Hahn; Jerome T. Pearlman, MD, Los Angeles 


Eye movements were recorded by a mod- 
ified technique of electro-oculography in 
11 alert patients during binocular patch- 
ing, monocular patching, and no patching. 
Quantitative analysis of the frequency and 
amplitude of eye movements revealed a 
statistically significant decrease in both 
parameters during binocular patching as 
compared to no patching. Binocular patch- 
ing decreased the frequency of eye move- 
ments by a mean of 44% and. decreased 
the amplitude by 20%. Monocular patching 
did not decrease the frequency or ampli- 
tude to a significant degree. 

Horizontal fixational shifts were present 
during all patching conditions, but were 
Jess frequent during binocular patching. 
Periodic vertical conjugate eye movements 
were observed only during binocular patch- 
ing. The clinical impression that binocular 
patching decreases eye movements in the 
alert patient was substantiated. 
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Bb. patching as a means of 
immobilizing the eyes in the 
treatment of retinal detachment was 
first proposed by Stellwag' in‘ 1861. 
Subsequently, patching has been 
used commonly in the treatment of 
retinal detachment and traumatic 
hyphema. Its efficacy in decreasing 
eye movements, however, has not yet 
been demonstrated. Ericson and 
Fluur? have shown that binocular 
occlusion does not completely inhibit 
eye movements. They have demon- 
strated . vertical nystagmus after 
patching both eyes of alert patients 
with retinal detachment. 

Prolonged binocular patching of 
the elderly or the very young patient 
is potentially hazardous. Sensory 
deprivation can, léad to disorienta- 
tion, agitation, and dangerous’ over- 
activity — a pattern clinically referred 
to as “black patch delirium.” The 
purpose of this ‘study is to measure 
quantitatively the effect of patching 
on eye movements. _ ) 


Methods 


The subjects studied were 11 patients 
seen at the Jules Stein Eye Institute. All 
but two of the patients -were examined af- 
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ter ocular surgery (Table). No extraocular 
muscle paresis or nystagmus was found 
prior to study, and no eyes were amaurot- 
ic. Sedatives and analgesics that could 
affect eye movements were not used dur- 
ing the period of examination. 

A modified technique of electro-oculo- 
graphy was used to measure eye move- 
ments. Monopolar recording electrodes 
were placed over the zygoma at distances 
of 1 cm lateral to the lateral canthus of 
each eye and 2 cm above the nasion in the 
midline of the forehead (Fig 1). The axes 
of the recording electrodes were oblique 
to the vertical and horizontal axes of 
each eye in the frontal plane. Therefore, 
both horizontal and vertical. eye move- 
ments were recorded simultaneously, and 
horizontal and vertical conjugate eye 
movements could be differentiated. The 
polygraph deflections of both eyes in hori- 
zontal movements were 180° out of phase, 
whereas the deflections in vertical move- 
ments were in phase (Fig 2). 

The recording and telemetry systems 
used in this study have been described 
previously in detail.4 Movements of the 
corneo-fundal dipole parallel to the elec- 
trode axes produced changes in the electri- 
cal potential of the electrodes. These po- 
tential changes were amplified, trans- 
formed by voltage-controlled oscillators, 
multiplexed, and then recorded on a cas- 
sette tape recorder, either directly or, after 
transmission, by a telemetry system (Fig 
1). The telemetry system allowed move- 
ment by the patients with minimum con- 
straint by wires. The multiplexed electro- 
oculographs of both eyes were separated 
by discriminators and displayed on a poly- 
graph tracing. The multiplexed data were 
also digitalized by a computer for analysis. 
Electrodes over the clavicles recorded the 
electrical activity of the heart. 

Eye movements were recorded during 
three two-hour periods for each patient. 
Two-hour recording periods were chosen 
in order to encompass possible 90-minute 
biological activity cycles. The patching 
procedure during each period consisted of 
patching neither eye (condition A), patch- 
ing one eye (condition B), or patching both 
eyes (condition C). In condition B, the post- 
operative eye was patched except in the 
two patients who had not undergone sur- 
gery. Each patient was studied under all 
three patching conditions, but the se- 
quence of patching was varied to avoid 
possible bias from a fixed patching se- 
quence. Patching was performed by taping 
two gauze eye pads over closed eyelids 
with moderate pressure. 

The frequency of eye movements was 
measured as the number of crossings of 
the polygraph: base line during each six- 
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Fig 1.— Placement of unipolar recording electrodes and block diagram of multichannel telemetry 
system for recording eye movements. Pa, preamplifier; Os, voltage-controlled oscillator; Am, ampli- 


fier; Tr, transmitter; Rc, receiver. 
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Fig 2.— Differentiation of horizontal and vertical conjugate eye movements. Electro-ocu- 
logram deflections in hortzontal gaze are 180° out of phase; electro-oculogram deflections 


in vertical gaze are in phase. 


minute interval. The frequencies of 20 
consecutive six-minute intervals were 


measured under each patching condition. 


The mean frequency of eye movements of 
the two-hour recording period was calcu- 
lated. (The mean frequency of the total 
two-hour period follows: 


$ fhn, 


where f is the number of base line cross- 
ings during a six-minute interval, is 20, 
and t is the number of samples from the 





first to the nth.) 

The amplitude of eye movements was 
estimated by calculating the standard de- 
viation of deflections from the polygraph 
base line during each six-minute interval 
as follows: 

SD (of each six-minute interval)= 


3 ox 1/2 
Pisa ; 


where 7 is 3,600. Ten samples per sec- 
ond were taken. Standard deviations of 20 
consecutive six-minute intervals were cal- 
culated under each patching condition. 
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Diagnoses, Frequency, and Amplitude of Eye Movements 























Patient, Age, Sex Diagnosis Condition At§ Condition Bt Condition Gł 
1,21, F intermittent exotropia 1.00 1.04/1.07 0.33/1.03 
2, 60, M Retinal detachment, surgery OD 1.00 0.81/0.59 0.67/1.07 
3, 60, F Vitreous hemorrhage, sickle cell 1.00 0,86/0.98 0.74/0.77 

anemia OD 
4, 56, M Cataract surgery OD < 1.00 1.02/0.67 0.22/0.72 
5,69, M Cataract surgery OD 1.00 0.62/0.54 0.27/0.49 
6, 56, M Filtering iridectomy OS 1.00 1.14/1.19 0.52/0.71 
7, 20, F Penetrating keratoplasty, keratoconus OD 1.00 0.82/1.23 0.50/0.83 
8,31,M Cataract surgery OD 1.00 1.09/0.67 0.57/0.61 
9, 24, M Penetrating keratoplasty, keratoconus OS 1.00 0.81/1.09 0.39/0.89 
10, 44, F Cataract surgery OD 1.00 1,34/0.66 1.61/1.15 
11,27, M Removal of corneal foreign body OD 1.00 0.75/1.36 0.42/0.62 





*Normalized mean frequency of two-hour ITEN 
Normalized mean standard deviation of two-hour recording; background activity is +0.01 of mean standard deviation. 
Condition A, eyes unpatched; condition B, one eye patched; condition C, both eyes patched. 
§The frequency and amplitude values for condition Ain all patients are the same, 1.00. 


The mean standard deviation of eye move- 
ments of the two-hour recording period 
was calculated as follows: 

mean SD (of total two-hour period) = 


n 
S$, SD//n, 


j=l 
where SD in the equation is the stand- 
ard deviation of a six-minute interval and 
nis 20. 


Results 


Eye movements without patching 
{condition A) and during patching of 
one eye (condition B) consisted of 
bursts of conjugate horizontal move- 
ments at high velocity and at varying 
frequency and amplitude (Fig 3). 
These movements represent fixation- 
al shifts. Between bursts of fixational 
movements, periods of relative inac- 
tivity were seen that occasionally 
lasted several seconds. Very small 
amplitude eye movements could not 
be differentiated from the general 
background activity in the tracings. 
Background activity accounted for 
less than 1% of the total standard 
deviation of the recordings. Eyelid 
activity could be differentiated from 
eye movements by the uniform ampli- 
tude and spike-like appearance of the 
deflections. 

Fixational shifts and lid activity 
occurred with binocular patching 
(condition C). However, periodic con- 
jugate vertical movements of low 
amplitude lasting one to four seconds 
were found frequently (Fig 4). Simi- 
lar movements were not observed 
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Frequency* /Amplitudet 





0.94/0.91 0.56/0.80. 








saa io Oh A LL 
= ARH A- 


T. 


10 sec 


Fig 3. — Horizontal conjugate eye movements of high velocity and variable amplitude during uni- 


lateral patching (condition B) of patient 5. 





Fig 4.—Vertical conjugate eye movements of low amplitude during binocular patching (condition 


C) of patient 5. 
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without patching or with monocular 
patching. 

The mean frequencies and mean 
standard deviations (amplitudes) of 
eye movements varied greatly be- 
tween patients. Therefore, the fre- 
quencies (Table) and standard devia- 


10sec 


tions (Table) were normalized to al- 
low statistical analysis. Binocular 
patching (condition C) decreased the 


-frequency of eye movements by a 


mean of 44% when compared to no 
patching (condition A). The difference 
in mean frequencies between condi- 
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tions C and A is statistically signifi- 
cant when evaluated by the t-test of 
significance for paired observations 
(P<.01). The frequency of move- 
ments decreased in ten of the 11 pa- 
tients and increased in one patient 
when bilaterally patched. Patching 
one eye (condition B) decreased the 
frequency by a mean of 6% compared 
to no patching (condition A). The 
mean frequencies of conditions B and 
A are not significantly different 
(P>.1). 

Binocular patching decreased the 
standard deviation (amplitude) of eye 
movements by a mean of 20% com- 
pared to no patching. The difference 
in mean standard deviations between 
conditions C and A is also statistical- 
ly significant (P=.03). Binocular 
patching decreased the standard de- 
viation (amplitude) of movements in 
eight of the 11 patients. Monocular 
patching decreased the variance by a 
mean of 9%. The mean standard de- 
viations of conditions B and A are not 
significantly different (P > .1). 

The “best straight line” was calcu- 
lated for the frequencies and of the 
six-minute intervals during each two- 
hour recording period under each 
patching condition to determine if a 
trend toward gradually increasing or 
decreasing eye movement was pres- 
ent. No statistically significant trend 
was found. 


Comment 


Binocular patching does ‘not immo- 
bilize the eyes, but it does decrease 
significantly the frequency and am- 
plitude of eye movements. Rapid fixa- 
- tional shifts occur under all patching 
conditions, but they occur less fre- 
quently when both eyes are patched. 
The periodic low-amplitude vertical 
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eye movements occurring during bin- 
ocular patching may be related to the 
movements of vertical nystagmus de- 
scribed by Ericson and Fluur? and by 
Spector. None of the patients in this 
study was noted to fall asleep; conse- 
quently, the slow undulating eye 
movements in sleep described by As- 
erinsky and Kleitman’ were not ob- 
served. 

The decrease in standard deviation 
with binocular patching represents a 
decrease in amplitude of eye move- 
ments, not a reduction in the corneo- 
fundal potential. Initially during 
dark adaptation, the corneo-fundal 
potential falls to almost half of the 
light-adapted potential in ten min- 
utes, as described by Kris.’ By 20 or 
25 minutes the potential has in- 
creased again to.a level only slightly 
less. than or equal to the light-adapt- 
ed potential. No significant decrease 
and. subsequent increase in standard 
deviation was observed during the 
initial 24 minutes in this study. The 
mean standard deviation was calcu- 
lated on the basis of two-hour record- 
ings; thus, if a dark-adapted fall in 
corneo-fundal potential transiently 
reduced the variance of eye move- 
ments, the mean standard deviation 
would probably not be altered signifi- 


cantly. Fixational shifts observed 
during binocular patching were of the 
same amplitude as movements occur- 
ring without patching, also. indicat- 
ing that changes in standard devia- 
tion reflect changes in amplitude of 
eye movements. The decrease in 
standard deviation with binocular 
patching is due, not to decreased 
amplitude of fixational shifts, but to 
low amplitude vertical movements. 

The long held clinical impression 
that binocular patching decreases eye 
movements has been substantiated. 
However, it has not been determined 
whether or not the degree of reduc- 
tion in eye movement demonstrated 
in this study is effective in achieving 
the goals of the treatment of retinal 
detachment and traumatic hyphema. 
The advantages of binocular patching 
must be weighed carefully against 
the hazards resulting from sensory 
deprivation. 


This investigation was supported ‘in part by 
grant EY-00331, National Institutes of Health, 
Bethesda, Md (Dr. Pearlman), and grant R.T.—9 
from Social and Rehabilitation Services, De- 
partment of Health, Education, and Welfare, 
Bethesda, Md (Dr. Adams). 

Nola J. Allston, Richard Brown, and Ray H. 
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The effects of increased intraocular 
pressure on optic tract responses and 
the electroretinogram (ERG) b-wave were 
studied in owl monkeys. Both responses 
showed a decrease in amplitude only if 
the intraocular pressures exceeded a cer- 
tain critical level, which was about 30 mm 
Hg below mean femoral blood pressure. 
Above this intraocular pressure, the mag- 
nitude of the depressed ERG and optic 
tract responses were linearly related to 
the perfusion pressure. The maximum ef- 
fect occurred within five minutes, and 
after the intraocular pressure was restored 
to normal, the optic tract response and 
ERG returned to normal in four to five 
minutes. It is not clear whether the phe- 
nomena studied here have any relation- 
ship to the optic nerve damage seen in 
chronic open-angle glaucoma, where the 
perfusion pressure is usually greater than 
30 mm Hg. 


t is generally thought that in glau- 
coma, the elevated pressure exerts 
its damaging influence at the disc 
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Pressure Effect on ERG and 


Optic Nerve Conduction 
of Visual Impulse 


Short-Term Effects in Owl Monkeys 


Claude L. Gerstle, MD; Douglas R. Anderson, MD; 


rather than in the retina.' To study 
the effect of high intraocular pressure 
on optic nerve fibers and their func- 
tion, we monitored the conduction of 
optic nerve impulses through the disc 
at various levels of intraocular pres- 
sure by studying the electrical re- 
sponse of the optic tract elicited by 
light stimulation of the retina. Elec- 
troretinograms (ERGs) were recorded 
simultaneously in the same monkey 
to help evaluate also the effects of 
elevated intraocular pressure on reti- 
nal function, since diminished optic 
tract response could represent dimin- 
ished retinal function, diminished 
nerve fiber conduction, or a combina- 
tion of these. 

Similar experiments have been 
done previously in cats,” but the ret- 
inal arteries of cats are branches of 
the posterior ciliary arteries and are 
thus anatomically different from the 
central retinal artery of monkeys and 
man. It is relevant in this regard that 
in monkeys and man, some retinal 
circulation remains at intraocular 
pressures that stop blood flow com- 
pletely in the choroid and disc, while 
this is not true of cats.® 


Duco I. Hamasaki, PhD, Miami, Fla 


Materials and Methods 


The experiments were performed on 15 
owl monkeys (Aotes trivirgatus) weighing 
0.7 to 1.0 kg. They were anesthetized with 
1 mg of phenycyclidine hydrochloride 
(Sernylan) and 10 to 15 mg of pentobarbi- 
tal (Nembutal). The pupils were dilated 
with topically applied 1% atropine and 
10% phenylephrine (Neo-Synephrine) 
hydrochloride, and the corneas were kept 
moist with 2% methylcellulose. 

A polyethylene catheter was placed in 
the femoral vein and used for drug admin- 
istration. Another catheter was placed in 
the femoral artery for continuous monitor- 
ing of systemic blood pressure by means of 
a pressure transducer. After a tracheoto- 
my was performed, gallamine triethiodide 
(Flaxedil) was administered intravenously 
and the animal was given artificial respi- 
ration at 30 strokes per minute, with a 
stroke volume of 7.0 ml. Blood gases were 
measured in the first three animals to in- 
sure that this controlled respiration main- 
tained partial pressure of oxygen above 80 
mm Hg and partial pressure of carbon 
dioxide below 35 mm Hg. 

Intraocular pressure was altered by 
means of a 30-gauge needle inserted into 
the anterior chamber through the limbus 
and connected to a saline manometer. In- 
dividual experiments were done by setting 
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me i standard error of the mean. 
sponses during ten minutes of pressure 
elevation and for ten minutes or more dur- 150 
ing recovery at 13 mm Hg. At least 15 
minutes of recovery at 13 mm Hg was al- oa- ERG b-wave 


lowed before another experiment was per- 
formed, and. to insure further against pos- 
sible cumulative effects, experiments at 
higher and lower ranges of intraocular 
pressure were alternated in a random or- 
der for the different animals. 

A 150w-xenon arc light provided the 
stimulus. A focused beam was directed 
into the pupil, and neutral density filters 
were used to provide an intensity two to- 
three log units above the b-wave threshold 
with intraocular pressure at 13 mm Hg. A 
shutter provided a stimulus of 250 msec 
duration every 3.3 seconds. ` 


s Optic Tract 


Amplitude of Response, % 
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chloride wick electrode was placed on the 
cornea; in the later experiments, the 30- 
gauge needle in the anterior chamber for 
pressure control served as the active elec- 
trode. A neutral electrode was placed sub- 
cutaneously on the monkey’s nose. The 
electrodes were connected to a preampli- 
fier with a one-second time constant. Per- 
manent records were made on a poly- 
graph. For optic tract recordings, the skull 
was opened over the left frontoparietal 
region 7 mm from the midline and 5 mm 
anterior to the ear holes. Two insect pins, 
insulated except at the tip, were stereo- 
taxically lowered into the brain, and the 
position was adjusted until a maximal re- 
sponse was obtained. The signal was am- 
plified by a preamplifier recorded on a 
polygraph. In the first several animals, 
postmortem examination of the brain was 
done to verify that this technique places 
the electrode in the optic tract about 5 mm 
behind the chiasm. 


Results 


Since recordings were made only 
from the left optic tract, responses 


represented only fibers from temporal 
retina in the left eye and nasal retina 
in the right eye. For this reason, data 
obtained from elevating the intraocu- 
lar pressure of the right and left eyes 
were kept separate until it was deter- 
mined that there was no significant 
difference and then the results were 
pooled. 

The mean femoral blood pressure 
varied between 80 and 120 mm Hg 
from animal to animal, and it was 
determined that the data were more 
consistent if they were related to the 
perfusion pressure rather than to 
absolute intraocular pressure. Perfu- 
sion pressure (PP) was taken as the 
difference between intraocular pres- 
sure (IOP) and mean femoral blood 
pressure. The mean blood pressure is 
calculated as the diastolic pressure 
(D) plus 0.33 of the difference be- 
tween systolic (S) and diastolic (D) 
blood pressure. Thus: 

(PP) =D + 0.33 (S-D) — (IOP). 


Figure 1 shows the relationship 
between perfusion pressure and the 
depression of ERG b-wave and optic 
tract response amplitudes. At the 
highest intraocular pressure 
(perfusion pressure, — 10), both re- 
sponses are reduced by 50% in 30 sec- 
onds and are nonrecordable in three 
to five minutes. At slightly lower 
intraocular pressures (ie, slightly 
higher perfusion pressures), ampli- 
tudes diminished more slowly. In all 
instances, the maximum depression 
was achieved by five minutes, and 
after that time the amplitude either 
remained constant or it showed slight 
recovery. The final degree of depres- 
sion was related to perfusion pressure 
(Fig 2) and the relationship was ap- 
proximately linear for perfusion pres- 
sures under 30 mm Hg. At perfusion 
pressures over 30 mm Hg (ie, when 
intraocular pressure was not quite so 
high), no change was detected. At all 
pressure levels, the ERG response 


Fig 3.— Recovery of ERG and optic tract responses after 10 minutes of elevated intraocular pressure. Bars indicate means of at least five experiments 
and one standard error of the mean. PP, perfusion pressure. 
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was proportionately more affected by 
intraocular pressure than the optic 
tract response (Fig 1). Thus, the ERG 
was reduced 50% by a perfusion pres- 
sure of 20 mm Hg; but, for the optic 
tract response to be depressed 50%, 
the intraocular pressure had to be 


higher, enough to reduce the perfu- 


sion pressure to 10 mm Hg (Fig 2). 

In all of the experiments, the ERG 
and optic tract responses recovered 
completely within four to five min- 
utes after the IOP was returned to the 
normal level of 13 mm Hg (Fig 3). 


Comment 


The ERG changes recorded in these 
experiments are consistent with 
changes reported in monkeys,’ 
cats $568 and rabbits.» The decrease 
in b-wave amplitude is first detecta- 
ble when the intraocular pressure 
exceeds a critical level, which for 
monkeys and cats is approximately 
30 mm below mean femoral blood 
pressure. Above this intraocular pres- 
sure, the amplitude of the depressed 
ERG response is linearly related to 
the perfusion pressure, and all signif- 
icant changes occur within five min- 
utes. We did not observe the ERG 
long enough to detect the slight b- 
wave recovery that has been reported 
in monkeys with a longer observation 
period’ or the slow decline of the optic 
tract response over five hours that 
has been reported in cats.® 

The changes in the optic tract re- 
sponses in monkeys are also similar 
to those reported for cats.?* Like the 
ERG, the amplitude of the response 
diminishes. linearly as intraocular 
pressure exceeds a critical level 
where perfusion pressure is 30 mm 
Hg. However, optic tract responses 
seem slightly less sensitive to elevat- 
ed intraocular pressure than the 
ERG. At any level of elevated pres- 
sure, the amplitude of the ERG re- 
sponse is depressed more than that of 
optic tract responses; and the optic 
tract remains, albeit severely dimin- 
ished, at pressure levels where no 
ERG response is detected (Fig 1 
and 2). 

It-would appear that the changes in 
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optic tract responses, as well as 
changes in the ERG b-wave, at highly 
elevated intraocular pressure are due 
to impaired tissue perfusion, rather 
than to direct pressure effects on the 
retina or nerve fibers. Some of the 
evidence for this conclusion follows: 
(1) Raising the intraocular pressure 
or lowering the blood pressure has 
the same effect, and use of perfusion 
pressure, rather than intraocular 
pressure, gives consistency to the 
data.®? (2) The time course is the 
same as it is for the effects of anoxia.1! 
(3) Much higher pressures are needed 
to interfere with nerve conduction 
directly. (4) Hyperbaric oxygen pro- 
tects the ERG response from in- 
creased intraocular pressure.® (5) 
Intraocular pressure in the range 
under study is known to affect ret- 


inal, disc, and choroidal circula- 


tions. 12 

The location of the induced circula- 
tory deficiency is uncertain. The ERG 
b-wave is probably generated by the 
Müller cells! and is influenced by 
deficiency in either the choroidal or 
the retinal circulation." The optic 
tract response would be depressed 
secondary to decreased retinal activ- 


ity (reflected in the ERG), but might 


be further diminished due to im- 


paired conduction of the impulse past 


the optic disc, where circulation is 
also affected. Thus, what proportion 
of the change in optic tract response 
is due to induced deficiency of the ret- 
inal, choroidal, or optic disc circula- 
tion cannot be concluded from the 
present data. The persistence of optic 
tract response after the ERG seems to 
disappear indicates that probably the 
b-wave is not truly extinct but only 
diminished below the noise level of 
the recording system. 

No effect was seen on the electro- 
physiologic responses at perfusion 
pressures over 30 mm Hg and there 
was a decline of function only when 
perfusion pressure was less. It re- 
mains to be explained how chronic 
low-grade elevation of intraocular 
pressure (as occurs in chronic open- 
angle glaucoma of humans) exerts its 
damaging effects, since the perfusion 


pressure in most cases of chronic 
glaucoma comfortably exceeds the 30 
mm Hg that the present data suggest 
is adequate to satisfy the acute meta- 
bolic needs of both the retina and the 
disc. 


This study was supported in part by Public 
Health Service grants EY-00031 and EY-00376 
from the National Institutes of Health, Be- 
thesda, Md. Dr. Anderson holds an RPB Eye 
Research Professorship awarded by Research 
to Prevent Blindness, Inc. 
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Instrumentation 


Eye Cannula and Procedure for 
Controlled Microinfusion or 
Aspiration of the Anterior Chamber 


J. O’Rourke, MD; Ijaz Shafi, MD; Charles Benson, MSc, Hartford, Conn 


A pipetting syringe-controlled, vinyl eye 
cannula is reported for use in aspiration or 
microinfusion of the anterior chamber. 
Techniques of local anesthesia, limbal 
puncture, sample recovery, and drug infu- 
sion are described. Self-sealing puncture 
of the animal limbus by needles that are 
coated with acetic acid ointment is also 
discussed. 


he device shown in Fig 1 was 

made to permit a more con- 
trolled and gentler infusion or aspira- 
tion of the anterior chamber than is 
usually possible with needle and syr- 
inge. Originally designed for mi- 
croinjection of radioactive tracers,! it 
has since proven useful for sample 
recovery and drug infusion pro- 
cedures. 


Procedures in Humans 


The method involves preliminary punc- 
ture of the temporal limbus with a narrow 
knife needle followed by insertion of 30- 
gauge tip of the cannula. Required surface 
anesthesia is obtained from topically ap- 
plied proparacaine hydrochloride 0.5% fol- 
lowed by application of 0.5% dyclonine 
hydrochloride on a cotton stick to the lim- 
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bus for 60 seconds. Lid speculum, forceps, 
and subconjunctival anesthesia are un- 
necessary. The puncture site is lightly 
touched with tincture of iodine on a cotton 
stick prior to entry of the Haab-style knife 
needle (0.4-mm width blade). The eye is 
steadied only with a cotton stick applica- 
tor during preliminary puncture and sub- 
sequent cannula tip insertion. A vinyl 
wing tag improves finger control of the 
needle tip during insertion. Fluorescein 
on the knife needle makes the puncture 
site visible. 

Aqueous humor enters the lower cannu- 
la spontaneously as the unsupported nee- 
dle tip (Fig 2) (28-30 gauge: one-eighth 
inch length) rests in the edge of the cham- 
ber. Clear, flexible vinyl tubing is essential 
to permit visualization of fluid and reduce 
needle motility. With the pipetting syringe 
screw at midposition at time of entry, the 
fluid column is easily moved in either 
direction. A 12-inch cannula length 
(inside diameter = 0.044 inch) permits as- 
piration of about 1251 of aqueous humor 
for culture or other analyses without col- 
lapse of the chamber. This procedure is 
easily done in one minute and does not 
usually require sedation or anesthesia. 
Sterile precautions are observed; the plas- 
tic, pipetting syringe, cannula, and knife 
needle, in holder, are each gas sterilized 
and packaged together as a set. A fine 
cleaning wire that is included permits re- 
moval of obstructive debris deposited in 
the needle by turgid aqueous. 

Slow infusion of drugs requires a longer 
time, usually 15 minutes into a full cham- 
ber; this provides pH buffering by the 
aqueous humor upon various medications 


that are infused. In sensitive or inflamed 
eyes, a retrobulbar or general anesthetic 
may be required. Therapeutic infusion 
may be repeated at 24-hour intervals 
throughout several days in a cooperative 
patient who is under topically applied 
anesthesia. Drug concentration and dose 
will naturally vary with the agent chosen. 
Precautions against systemic effects of 
autonomic agents, such as epinephrine, 
pilocarpine, and atropine, must be ob- 
served; the dose ought to be the minimal 
amount needed and systemic signs ought 
to be checked for side-effects. The needle 
tip is withdrawn just before the cannula 
empties in order to avoid air injection. 


Procedures in Animals 


Parenthetically, in connection with 
use of this cannula for research 
studies of anterior chamber physiolo- 
gic characteristics, we have recently 
devised a method for self-sealing nee- 
dle puncture of the animal limbus. 
(This eliminates dependence on use of 
unwanted indwelling needles hereto- 
fore required to avoid leakage follow- 
ing injection of the chamber. Such 
needles likely alter normal physiolog- 
ic status of the eye and also contain 
unwanted background radiation 
when isotopic tracers are infused.) 
The method depends on the tendency 
of collagen fibers to swell when ex- 
posed to weakly ionizing acid. By 
simply coating the needle with a thin 
layer of acetic acid ointment (0.5M), a 
swelling reaction of corneal stroma 
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occurs immediately adjacent to the 


puncture site. When the needle 
(30-gauge) is withdrawn, the hole 
promptly seals and homeostatic pres- 
sure values are soon restored without 
evidence of inflammation or change of 
aqueous humor pH. A small opales- 
cent spot does appear at the puncture 
site. This may not be repunctured 
without leakage once the swelling 
reaction has ceased. Reentry, for 
sampling or additional infusion, is 
possible through a second or even a 
third limbal site using the same tech- 
nique. The acetic acid method is not 
ordinarily used in human cornea; its 
thickness requires preliminary Haab 
knife puncture that seals by itself, 
and the opalescent spot is likely un- 
desirable. Careful sharpening of the 
needle tip, while tedious, permits 
single-stage entry without prelimi- 
nary knife-needle puncture in both 
animal and human corneas. 


Preliminary Results 


The author has obtained good pu- 
pillary response, using infusions of 2% 
pilocarpine hydrochloride in 25ypl 
amounts, in patients with acute 
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dle tip. 


congestive glaucoma prior to surgery. 
Pupillary synechiae have been lysed 
using epinephrine, 1:10,000 plus 
atropine 1%, 25ul of each agent. 
Antibiotics including penicillin, 
chloromycetin and gentamicin have 
been infused in cases of corneal ulcer- 
ation or endophthalmitis, following 
sample recovery for culture or smear. 
This is a more difficult procedure in 
many cases. It is yet too early to de- 
cide which dosage and schedule to 
recommend in these often desperate 
situations. Caution is required when 
infusing beneath deep, corneal ulcer- 
ation in order to avoid a rise in pres- 
sure and possible perforation. Gen- 
eral or retrobulbar anesthesia may be 
avoided if the eye is not too painful. 
Infusion of fibrinolysin, 1,250 
units/ml, has been accomplished us- 
ing a slightly warmed solution (40 C) 
in order to hasten enzyme activity in 
dissolution of organized hyphema.? 


Comment 


Further experience is needed to 
establish optimum usage of this pro- 
cedure in various situations. Advan- 
tages of simplicity, control, and pa- 


Fig 1.—Anterior chamber microinfusion set, showing screw control pi- 
pettor, flexible, clear, vinyl cannula, plastic wing grip, and 30-gauge nee- 


Fig 2.—Close-up showing needle tip; (28-30 gauge: one-eighth inch 
length). 





tient comfort indicate it to be a use- 
ful system for microcannulation of 
the anterior chamber as described. In 
over 200 clinical trials, no serious 
aftereffects have been noted, except 
that hyphema may occur in patients 
with gross iris hyperemia or rubeosis. 


This investigation was supported by Public 
Health Service research grant EY00123-03, and 
by Veterans Administration, Part I Research 
Support, and by Fight For Sight, Inc., grant G- 
473. 

Technical assistance in design modifications of 
Anterior Chamber Microinfusion Set SH 1495 
was provided by J. L. Silvan, Becton-Dickenson 
Co., Rutherford, NJ. 


Nonproprietary Names and 
Trademarks of Drugs 


Dyclonine hydrochloride —Dyclone. 
Proparacaine hydrochloride — Ophthaine. 
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Expandable silicone rubber implants, 
used for scleral buckling procedures in ret- 
ina detachment surgery, were evaluated in 
in vitro experiments. The devices deflated 
within a matter of minutes when they were 
inflated with air, but remained practically 
unchanged in size for over two months, 
when expanded with physiological saline 
solution and compressed under relatively 
low pressures (up to 200 mm Hg). When the 
same saline solution-expanded implants 
were compressed under higher pressures 
(400 to 1,000 mm Hg), they decreased in 
volume by 30% in two months. The range of 
pressure required to expand different sizes 
of implants, as well as the range of volumes 
which may be safely injected, were also de- 
termined. 


i the first paper of this series,' an 
expandable silicone rubber im- 
plant, used in scleral buckling pro- 
cedures in retinal detachment sur- 
gery, was described. The device was 
used in animal experiments, either as 
an intrascleral implant or as an ex- 
plant sutured to the sclera. The size of 
the buckling obtainable with this new 
type of implant can be easily modified 
by expanding the silicone rubber bal- 
loon with fluid. Different procedures 
for using expandable implants in reti- 
nal detachment surgery were also 
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Expandable Silicone Implants 
for Scleral Buckling 


II. Experiments in vitro 


Miguel F. Refojo, DSc, Antonio Banuelos, MD, Boston 


discussed in the first paper on this 
subject. 

The object of this paper is to report 
some of the physical properties of the 
silicone rubber expandable implants, 
obtained in in vitro experiments, 
which will be pertinent to the clinical 
use of these devices. More specifical- 
ly, this paper will answer questions 
about the pressure required to ex- 
pand the implants (which determines 
the firmness of the implants), the 
range of volumes which may be safely 
injected, and the rate of size diminu- 
tion of silicone implants expanded 
with air and with a saline solution. 


Materials and Methods 


The implants used in these experiments 
were made as was described before.' In the 
in vitro tests, no differentiation is made 
between previously described type 1 and 
type 2 implants, which differ only in the 
thickness and reinforcement of the nonex- 
pandable half of the implant. It is the thin, 
expandable portion of the silicone balloon 
which is mostly responsible for the perme- 
ability properties and for the rupture of 
both types of expanded implants. 

The expandable implants are classified 
by the area (in square millimeters) of their 
central, unglued portion, which balloons 
upon the injection of a fluid through the 
injecting tubing (Fig 1). The larger the 
area of the expandable portion of an im- 
plant, the bigger will be the size of the 
obtainable balloon. 

The size of the expanded implants are 
given either by the volume (in millime- 


ters) of the fluid injected into the balloon; 
by the thickness (in millimeters) meas- 
ured, with a micrometer between the back 
of the reinforced nonexpanding half of the 
implant and the apex of the balloon; or by 
the weight (in milligrams) of the filled 
implant; or by all three methods. Changes 
in weight of any balloon expanded with 
saline solution are nearly equivalent to 
changes in its volume, but small changes 
in weight are easier to determine than 
small changes in volume. 

Inflation of Silicone Implants With 
Air.—Three silicone rubber implants of 
different sizes were inflated with air. The 
inflating tubing can either be bent into a 
U shape and tied with a suture to seal the 
balloons, or the tube itself can merely be 
tied up into a single knot. The inflated 
implants were tested for leaks by submer- 
sion in water. Figure 2 shows the rate of 
deflation of the three silicone rubber im- 
plants, which were kept during the test at 
room temperature in closed containers 
saturated with moisture. A very similar 
rate of deflation was obtained when inflat- 
ed implants were kept immersed in a sa- 
line solution saturated with air at room 
temperature. 

Expansion of Silicone Implants With 
Physiological Saline Solution.—Two 
silicone rubber implants (1, 53 sq mm and 
2,47 sq mm) were filled with a physiologi- 
cal saline solution stained with fluores- 
cein. The dye was added to visualize leaks 
from the implants. The filling tube of the 
expanded implants was tied up in a knot, 
and the implants were tested for leaks be- 
fore starting the experiment. The im- 
plants were first kept in containers satu- 
rated with moisture at room temperature 
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Fig 1.—A type 2 expandable silicone implant for scleral buckling, 


implant at two different degrees of expansion. 


and normal pressure for one month. Ini- 
tially, there was a small but clearly de- 
fined reduction in the size of the balloons 
(Fig 3). This was caused by the loss of a 
small amount of air from the lumen of the 
silicone-filling tube. After one month at 
normal temperature and pressure, the size 
of the balloons was reduced by about 10%, 
mainly because of the air leaking from 
them. Afterward, the expanded implants 
were placed under two arbitrarily chosen 
loads of pressure, 187 mm Hg for implant 
1, and 213 mm Hg for implant 2. The im- 
plants were then kept in a physiological 
saline solution in closed containers at 
room temperature. The decreases in thick- 
ness and weight (equivalent to volume 
loss) of the expanded implants were ob- 
served during an additional month and a 
half. During this interval, the balloons 
showed a very slight decrease in their 
thickness, 0.3% for implant 1 and 0.2% for 
implant 2; and in their weight, 6% for im- 
plant 1 and 3.5% for implant 2. 


Results 


Figure 4 shows the rate of decrease 
in thickness as well as weight for two 
other silicone rubber implants, which 
were also expanded with a saline 
solution. However, these two bal- 
loons were compressed under sub- 
stantially higher loads than those in 
Fig 3. The loads of pressure, which 
were also chosen arbitrarily, were 
1,100 mm Hg for implant 1 (32.5 sq 
mm) and 400 mm Hg pressure for 
implant 2 (36 sq mm). Both expanded 
implants were kept in saline solution 
in closed containers at room tem- 
perature during the seven weeks of 
the experiment. At the end of this 
period, both implants had lost 25% 
of their thickness; implant 1 had de- 
creased in weight by 35% and implant 
2 by 30%. 
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Thickness, mm 
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15 x 10 mm, and expandable area of 43 sq mm. Left, Flat implant; center and right, 





120 150 180 


Fig 2.—Rate of deflation of three silicone implants inflated with air. Implants were measured in 
thickness from reinforced silicone backing to apex of balloons. 


Relationship of Pressure of 
Injection, Volume Injected, Thick- 
ness, and Bursting Conditions. — 
The relative hardness of the saline 
solution expanded silicone rubber 
implants determines their capacity to 
indent the sclera, and is given in Fig 
5. Experiments were performed in the 
following manner: The injecting tube 
of the implant was connected through 
a Y tube to a filling syringe and to a 
mercury manometer. The lumen of 
the connective tubing and the branch 
of the manometer connected to the 
balloon and syringe were filled with 
saline solution. The syringe, without 
its plunger, was also filled with saline 
solution and then connected to a rub- 
ber bulb. Gradual expansion of the 
silicone implants was effected by 
pumping the rubber bulb, thus inject- 
ing 0.1 ml of saline solution at a time 


into the implant. The pressure re- 
quired to inject saline solution into 
the implant was recorded for each 
injection, along with the thickness 
increments of the expanding implant. 
This sequence was repeated with 
each balloon until it burst. The size of 
the bars in Fig 5 describes the burst- 
ing conditions of the balloons. 

The pressure-volume relationships 
recorded in Fig 5 are not equilibrium 
states. In a dynamic system such as 
that under the experimental condi- 
tions described above, the equilibri- 
um volume in a balloon, which is at a 
constant pressure within the range 
used in these experiments, is reached 
slowly sometimes only after several 
hours. Of course, at higher pressures 
the balloon will expand rapidly, 
reaching the limit of elasticity of the 
silicone rubber and bursting rela- 
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tively quickly. Nevertheless, in nor- 
mal clinical applications, the size 
that the implant acquires after injec- 
tion of a fixed amount of fluid is con- 
stant regardless of the injecting pres- 
sure; the amount of fluid injected, 
rather than the pressure of injection, 
determines the size of the implant 
after the system is closed by tying 
the injecting tubing. 

Expansion of a Silicone Rubber 
Intrascleral Implant in vitro.—A 
type 2 implant! (29 sq mm) was intro- 
duced into a scleral pocket in an eye 
obtained from the eyebank. The pock- 
et was tightly sutured, allowing the 
filling tubing of the implant to exit 
between two of the sutures. The im- 
plant, was expanded with a saline 
solution stained with fluorescein. The 
injecting syringe was connected to a 
mercury manometer and to the im- 
plant through a Y tube, as described 
above. In order to avoid drying, the 
portion of the sclera with the implant 
was kept under saline solution during 
the experiment. Under a pressure of 
400 mm Hg, 0.25 ml of solution was 
injected into the implant, increasing 
the thickness of the scleral pocket by 
6.3 mm. The maximum amount of 
solution that could be injected into 
the implant was 0.30 ml. This re- 
quired increasing the pressure of the 
injection up to 700 mm Hg. Under 
these conditions, the thickness of the 
scleral pocket was increased by 6.9 
mm. The rigidity of the sclera resist- 
ed any further expansion of the im- 
plant. 


Comment 


The mechanism by which the ex- 
panding silicone implant indents the 
sclera is based on the same principle 
as that of the applanation tonometer 
developed by Maurice.” This principle 
states that when two inflated mem- 
branes are pressed together, their 
surface of contact will be concave 
toward the side of the membrane 
holding the higher pressure, regard- 
less of the radii of curvature of the 
membranes or the nature of their 
contents, provided that they are fluid. 

The sclera is a viscoelastic materi- 
al, and when it is stressed it will 
stretch a small amount almost in- 
stantaneously (elasticity), and will 
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Fig 3.— Rate of decrease in size under normal and moderate pressures of implants expanded with 
physiological saline solution. 
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Fig 4.— Rate of size decrease under relatively high pressures for implants expanded with physio- 
logical saline solution. Decrease in thickness and decrease in weight (equivalent to decrease in vol- 
ume) for both implants is given. 


Fig 5.—Volume-thickness-pressure relationship of silicone implants expanded with physiological 
saline solution. Size of bars represents bursting limits of respective implants. 
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continue stretching more slowly 
(viscous flow) until an equilibrium is 
reached. When a silicone balloon im- 
planted in a scleral pocket, or an ex- 
plant, situated in a pocket created by 
suturing the reinforced backing of the 
explant onto the sclera, is injected 
with saline solution under pressure, 
the expanded implant will initially 
depress the sclera a certain amount, 
as was mentioned previously. How- 
ever, due to the low elasticity of the 
sclera, the implant can stretch the 
sclera only to a small degree. The bal- 
loon holding a constant amount of 
fluid is tied up in the pocket limited 
by the sclera, the sutures, and the 
inelastic backing of the implant. In 
this pocket, the balloon will acquire a 
more or less flattened shape, but will 
tend to become rounder, which is the 
shape involving less energy pressing 
upon the sclera. The sclera will slow- 
ly elongate (viscous flow), until an 
equilibrium is reached. Further fac- 
tors affecting the ultimate size of the 
buckling are due to changes in the 
physiochemical properties of the scle- 
ra by necrosis and cellular activity. 
A discussion of these is beyond the 
scope of this paper. 

Thus, a scleral indentation made 
with an expanded silicone implant 
might become somewhat higher with 
time. The ultimate size of a buckle 
cannot, of course, be any larger than 
the amount of fluid injected into the 
balloon. There is, however, a contrary 
effect due to the slow but continuous 
decay of the size of the expanded im- 
plant (Fig 2 and 3). 

Silicone rubber is the polymer most 
permeable to gases and vapors that 
has been discovered.’ This property of 
silicone rubber is accounted for by the 
high flexibility of the siloxane poly- 
meric chains that constitute the rub- 
ber network. The driving force that 
causes permeation to take place is the 
partial pressure or concentration dif- 
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ferential of a given penetrant or pene- 
trants across the silicone rubber. 
Thus, when a silicone rubber balloon 
is inflated with air, the balloon de- 
flates at a relatively high rate wheth- 
er it is in the air, in air saturated 
with water, in a biological environ- 
ment, or in an aqueous medium, be- 
cause in all of these situations there 
is a partial pressure differential be- 
tween the compressed air in the bal- 
loon and the outside medium. 

The rate of diffusion across barrier 
membranes does not depend on 
whether the penetrant is in liquid 
form or in the form of a saturate va- 
por.* Consequently, a silicone balloon 
expanded with water or any physio- 
logical aqueous solution will behave 
in the same way whether it be in 
moisture-saturated air, in a wet phys- 
iological environment, or in liquid 
water. Under these conditions, water 
will diffuse across the balloon walls at 
an insignificant rate. However, the 
same balloon will flatten readily 
when it is allowed to stand in a drier 
environment. 

Osmotic pressure plays a very 
small role in the permeation of sili- 
cone membranes by water. However, 
sufficiently high hydrostatic pres- 
sures can significantly affect diffusive 
permeability in aqueous expanded 
silicone scleral implants. Thus, the 
saline solution, which is compressed 
only under the elastic forces of the 
expanded balloon, or under an addi- 
tional small, externally applied hy- 
drostatic pressure, drives the water 
across the balloon walls at a rela- 
tively slow rate (Fig 3). However, 
when the externally applied hydro- 
static pressure is substantially in- 
creased, the chemical potential of the 
water inside the balloon is also in- 
creased to a level that drives water 
molecules across the balloon walls at 
an increased rate (Fig 4). 

The pressures acting upon an ex- 


panded balloon implanted in the 
sclera in vivo will vary with the de- 
gree of force used to expand the bal- 
loon. If the balloon is expanded, using 
only enough force to buckle the wall 
of the eye without forcing it to com- 
press against the sclera, the force 
counteracting the balloon will merely 
be the intraocular pressure, and its” 
size will be practically constant with 
time. However, if the pressure used to 
expand the implant against the sclera 
is such that the viscoelastic forces of 
this tissue enter into play, the coun- 
terpressure acting upon the implant 
will initially be higher, and will grad- 
ually diminish due to scleral creep- 
ing. Thus, the size of the implant will 
decrease somewhat with time. 

The overall change in the size of a 
scleral buckling with an expanded 
explant or implant is complicated by 
the cellular activity of the tissues 
under pressure. Any definitive an- 
swer concerning the degree of varia- 
tion in these scleral bucklings must 
be obtained from animal experi- 
ments. 


This work was supported by Public Health 
Service research grants EY-00327 and EY- 
00227 of the National Eye Institute, National 
Institutes of Health, and the Massachusetts 
Lions Research, Inc. 


Key Words.—Silicone implants; ex- 
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ments; bursting conditions. 
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Registry of Interesting Cases 


Optic Neuropathy of Graves Disease, 
Hyperthyroidism, 


A patient with diagnoses of hyperthyroid- 
ism at 14 years old and myasthenia gravis 
at 20 years old, presented at age 21 with 
bilateral exophthalmos, decreased func- 
tion of extraocular muscles, and bilateral 
optic neuropathy. Oral administration of 
prednisone was begun immediately. Vision 
improved after four days of therapy, wors- 
ened when prednisone was tapered, and 
again improved when the high dose was 
reinstituted. Administration of edrophon- 
ium chloride (Tensilon) improved extraocu- 
lar muscle function and ptosis. 


he occurrence of both hyperthy- 

roidism and myasthenia gravis 
in a patient is uncommon and often 
difficult to document. The frequency 
of association of these two diseases, 
however, is greater than can be ac- 
counted for by chance. Millikan and 
Haines! have reported that about 1% 
of all hyperthyroid patients will also 
have myasthenia gravis, and that 
about 5% of all myasthenia patients 
will have Graves disease. 

The complication of optic neuro- 
pathy of Graves disease in hyperthy- 
roid ophthalmopathy has been a rare 
occurrence. There has been only one 
comprehensive evaluation of 16 pa- 
tients with this entity? in the recent 
literature. 
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The case to be discussed represents, 
to the author’s knowledge, the first 
report of optic neuropathy of Graves 
disease in a patient with both hyper- 
thyroid ophthalmopathy and ocular 
myasthenia gravis. 


Report of a Case 


The diagnosis of hyperthyroidism was 
made in this male patient at 14 years old. 
Physical examination at this time re- 
vealed a palpable thyroid gland, a bruit on 
auscultation of the thyroid, and a protein 
bound iodine value of 9.7 mg/100 ml nor- 
mal, 3 to 8.5 mg/100 ml. Hertel exoph- 
thalmometer readings were 20 in the right 
eye and 16 in the left eye. The patient was 
observed without treatment and his endo- 
crine status subsequently improved. 

The patient was next seen at age 19 
with complaints of heat intolerance, hot 
flashes, palpitations, diplopia, and aware- 
ness of protrusion of his eyes for one year. 
A regimen of methimazole (Tapazole), 15 


and Ocular Myasthenia Gravis 


John S. Cohen, MD, Cincinnati 


mg three times a day was prescribed. Two 
months later, a thyroid scan and radioac- 
tive iodine uptake of 80% (normal, 15 to 
45%) were consistent with hyperthyroid- 
ism, and 8 millicuries of sodium iodide I 
131 were administered. 

Ocular examination shortly after the 
sodium iodide I 131 therapy revealed vis- 
ual acuity correctable to 20/30 in both 
eyes. The patient exhibited bilateral lid 
lag and ptosis of the right eye. There was 
decreased function of all extraocular mus- 
cles and complete loss of ability to move 
either eye medially beyond the midline 
with an _ exotropia measuring 35 prism 
diopters in the primary position. Exoph- 
thalmometer measurements were 25 
mm in both eyes. The conjunctivas were 
unremarkable and results from ophthal- 
moscopic examination were normal. 

At age 20 (May 1970), the patient was 
admitted to Cincinnati General Hospital 
for evaluation of four months progression 
of generalized weakness, especially of his 
arms and legs. He related a history of tir- 


During the first week of oral prednisone treatment, there are ptosis in primary gaze (top left), 
exophthalmos and superior rectus palsy on upward gaze (top right), and right and left medial rectus 
paralysis (bottom). Exotropia is evident in all fields of gaze. 
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ing with repetitive movement and return 
of strength with rest. He exhibited ptosis 
and markedly limited extraocular move- 
ment in all directions of gaze. A positive 
response to edrophonium chloride (Ten- 
silon), including improvement of extra- 
ocular muscle function and loss of ptosis, 
confirmed the diagnosis of myasthenia 
gravis. Pyridostigmine bromide (Mes- 
tinon) therapy, 150 mg/day, was started 
but the patient discontinued his medica- 
tion one month later because of blurred 
vision. 

The patient was not seen again until 
September 1971, when he was readmitted 

‘to the hospital because of bilateral de- 
crease in vision, measuring finger count- 
ing at 6 feet in the right eye and bare light 
perception in the left eye. Exophthalmom- 
eter measurements were a 25 mm, right 
eye, and a 23 mm, left eye. Extraocular 
motion was limited to excursions of 2 mm 
or less from the primary position in all 
directions (Figure). Marcus Gunn pupil- 
lary findings were present with paradoxi- 
cal dilatation of the left pupil upon moving 
the light from the right eye to the left eye. 
Ophthalmoscopy revealed normal discs, 
maculas, and vessels. 

Because of the presence of bilateral optic 
neuropathy, prednisone, 100 mg/day, was 
begun. Within four days, the visual acuity 
had improved to 20/20 in the right eye and 
counting fingers in the left eye, with bilat- 
eral centrocecal scotomata. The patient 
continued rapid improvement with return 
of visual acuity in the left eye to 20/30, 
loss of Marcus Gunn pupillary findings, 
and loss of scotomata bilaterally. The 
administration of 10 mg of edrophonium 
chloride resulted in a 3 mm increase in 
range of motion of all extraocular muscles 
and a 4 mm increase in the palpebral aper- 
tures. The incomplete recovery of extra- 

-ocular muscle function can be explained 
by the presence of hyperthyroid myopathy. 

Five weeks later, the patient returned to 
the eye clinic complaining of blurred vi- 
sion; visual acuity measured 20/100 in the 
right eye and 20/400 in the left eye, with 
enlargement of the blind spots in both eyes 
and a paracentral scotoma in the left eye. 
He had taken prednisone very sporadical- 
ly at home. Prednisone therapy was imme- 
diately increased to 60 mg/day and triam- 
cinolone acetonide (Kenalog), 1 ml, was 
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given by retrobular injection. 

Two months later on continued treat- 
ment of prednisone, 60 mg/day, the visual 
acuity had improved to and remained at 
20/30 in the right eye and 20/40 in the left 
eye, with no scotomata demonstrable. 

The prednisone was gradually decreased 
and terrninated after four months of treat- 
ment. Hight months following the onset of 
the optic neuropathy, the patient has re- 
mained stable with visual acuity of 20/30 
in the right eye and 20/40 in the left eye. 


Comment 


The visual impairment of the optic 
neuropathy of Graves disease has 
been reported to progress over a peri- 
od of from two to six weeks and im- 
prove in two to three months, with 
75% of patients retaining a visual 
acuity of 20/40 or better. It is inter- 
esting to note that Henderson? found 
no relation between the occurrence of 
the optic neuropathy of Graves dis- 
ease and the severity of the hyper- 
ophthalmopathy. 

One or more of each of the patients 
in Henderson’s? series of cases of optic 
neuropathy of Graves disease under- 
went therapy consisting of propyl- 
thiouracil, sodium iodide I 131, desic- 
cated thyroid, corticotropin, X-ray 
irradiation to the thyroid, subtotal 
thyroidectomy, orbital decompres- 
sion, or a combination of these. The 
variety of treatments made it impos- 
sible to relate the visual improve- 
ment to any one therapy, which also 
presented the possibility that the 
course of the disease was independent 
of the treatments applied. 

Though Walsh and Hoyt? recognize 
the uncertain value of steroid therapy 
in optic neuropathy of Graves dis- 
ease, mention is made of recent suc- 
cessful trials of high dese prednisone 
therapy (100 mg/day or higher). The 
initial improvement with high dose 


prednisone therapy, the relapse dur- 


ing unduly rapid tapering, and recov- 
ery when high doses of prednisone 
were reinstituted support the effec- 


tiveness of steroids in the treatment 
of this patient’s condition. - 

Ophthalmoplegia is known to occur 
in both hyperthyroidism® and myas- 
thenia gravis. Frenkel® and others 
have found that in myasthenia grav- 
is, extraocular muscle function often 
responds poorly to the edrophonium — 
chloride test. Decrease of ptosis is a 
much more constant response. Milli- - 
kan and Haines! and Walton’ suggest 
that past reports of acute thyrotoxic 
myopathy responding to edrophon- 
ium chloride are poorly substantiated 
and therefore feel that a positive re- 
action to an edrophonium chloride 
test does delineate myasthenia gravis 
from thyrotoxic myopathy. Adams 
emphasizes in differentiating be- 
tween the two diseases the muscle 
fatigue following limited exertion of 
myasthenia gravis in contrast to the 
more constant muscle fatigue of thy- 
rotoxic myopathy. 


Nonproprietary Names and 
Trademarks of Drugs 


Triamcinolone— Aristocort Topical Cream, 
Aristocort Topical Ointment, Aristo- 
derm, Kenalog. 

Corticotropin—Actest, Acthar  Actrope. 
Cortigel, Cortrophin, Depo-Acth, Durac- 
ton. 
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Spontaneous Disappearance 
of Early Postoperative 
Preretinal Retraction 


- A Sequel of Retinal Detachment Surgery 


A 39-year-old white woman was conva- 
lescing well following her second operation 
for retinal detachment. Nine weeks postop- 
eratively she suddenly developed a recur- 
rent retinal detachment associated with a 
new star-shaped retinal fold probably 
caused by early preretinal organization. 
Exactly 12 days following its onset the reti- 
nal fold vanished and the retina became 
reattached, the vision ultimately improving 
from 20/400 to 20/30. 


robably the most devastating 

postoperative complication fol- 
lowing retinal detachment surgery is 
the development of a new preretinal 
fibrocellular membrane which may 
lead to massive preretinal organiza- 
tion and blindness. If this process 
runs its complete course, the whole 
retina becomes fixed in a taut cicatri- 
cial detachment which cannot be 
surgically reversed. These mem- 
branes have been known and studied 
for many years. The literature con- 
cerning them has been thoroughly 
reviewed and detailed histological 
descriptions of them have been pre- 
sented in the excellent studies of 


i 
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Wadsworth! and Smith. A recent 
autopsy study of nonoperated eyes by 
Roth and Foos? describes findings 
which possibly represent the very 
early histopathologic changes in this 
condition. The clinical manifestations 
have been well documented and re- 
viewed by Schepens.* Preretinal 
membranes specifically localized at 
the macula are well known to all reti- 
na surgeons and have been recently 
thoroughly discussed by Tanenbaum 
etal’ 

Although these, membranes usu- 
ally have their most disastrous mani- 
festations in the postoperative period, 
it is not uncommon to observe early 
signs of their presence preoperative- 
ly. In a few cases they even. lead to the 
final irreversible state without any 
surgical intervention. Furthermore 
the development of these membranes 
can become arrested at any stage, and 
they do not uniformly lead to blind- 
ness. Gass? has described a case in 
which a preretinal memibrane at the 
macula spontaneously separated 
from the retina and the vision im- 
proved. However, I am not aware of 
any account in the literature of the 
complete spontaneous. disappearance 
of the fundus signs of extramacular 
preretinal membranes followed by 
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Fig 1.—Retinal detachment of right eye of patient on July 23, 1969. 


spontaneous reattachment of the reti- 
na and restoration of vision. The pur- 
pose of this report is to document just 
such an instance. 


Report of a Case 


In June 1969, a 39-year-old white wom- 
an suffered a retinal detachment involving 
the nasal and inferior three quarters of 
her right retina with a linear tear adjacent 
to the disc on the nasal side. Surgery was 
performed on June 27; diathermy and 
drainage were used unsuccessfully. I first 
saw the patient on July 23. She had a bul- 
lous retinal detachment nasally and infe- 
riorly, extending from the 1-o’clock to the 
8-o’clock position, and involving the 
macula (Fig 1). There was a horizontal 
linear retinal tear, about 1 disc diameter 
in length, almost immediately adjacent to 
the disc on the nasal side, over which a 
narrow free operculum was suspended. 
There was no sign of traction or fixed reti- 
nal folds. The visual acuity was 20/200, 
and the refraction in this eye was —20.00 
sphere. Surgery was again performed on 
July 30th, and an isolated solid silicone 
implant was placed as a trap-door very 
posteriorly and approaching to about 1 
disc diameter from the nasal edge of the 
disc, combined with diathermy which was 
placed even beyond the dissected scleral 
bed as close to the optic nerve as possible, 
and finally with drainage of subretinal 
fluid. One week postoperatively, xenon 
photocoagulation, using the West German 


134 Arch Ophthalmol/Vol 90, Aug 1973 


Fig 2.—Recurrent retinal detachment of right eye of patient on Oct 9, 


1969, showing star-shaped retinal fold. 





Fig 3.—Recurrent retinal detachment of right 
eye showing star-shaped retinal fold. 


Zeiss instrument, was applied just inferior 
to the disc where the diathermy had not 
reached. There was some degree of peri- 
papillary chorioretinal degeneration and 
no retinal evidence of effective photocoag- 
ulation was visible at the time of applica- 
tion even though the highest intensity of 
overload III was finally used. The retina 
flattened and the patient was convalescing 
very well until nine weeks postoperatively 
when vision suddenly became distorted 
and three days later a superior veil ap- 
peared. Examination showed a recurrence 
of the detachment, which was very lowly 
elevated though definite and without any 
bullae. Vision was 20/400. However there 
was now in evidence a well-developed star- 





Fig 4.—Right fundus following disappearance 
of retinal detachment and star-shaped fold. (An 
optical artifact is at center.) 


shaped fixed fold in the 8-o’clock meridian, 
about 4 to 5 disc diameters from the macu- 
la. (Fig 2 and 3) One edge of the original 
and only tear appeared to be leaking. It 
was deemed surgically impossible to close 
the tear by any further procedure. The 
prognosis was carefully discussed with the 
patient and her husband and an attempt 
made to prepare them for what I expected 
would be an eventual dismal outcome. 
Exactly 12 days after the onset of the 
recurrence of the detachment, the patient 
noticed the rather sudden disappearance 
of the veil in her vision during the middle 
of a day, in the morning of which the veil 
had still been present. Examination 
showed no sign at all of the retinal detach- 
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ment, and that the star-shaped fixed reti- 
nal fold had completely disappeared (Fig 
4). The vision had improved from 20/400 to 
20/80. Furthermore, a linear operculum, 
which had originally lain over the tear 
and rather close to the retina, was now 
situated much further anterior to the reti- 
nal surface. Within the next few months 
her vision improved further to 20/30 and 
she has retained this vision to the present 
time, now more than two years postopera- 
tively. Her only symptoms are very slight 
micropsia and metamorphopsia. On slit- 
lamp examination with the Goldmann 
contact lens, there remains only a tiny 
faintly yellow spot-on the surface of the 
retina to mark the former site of the fold. 


Comment 


The history of a rather sudden on- 
set of symptoms marking the recur- 
rence of the detachment is typical in 
cases of preretinal retraction. The 
time of occurrence was nine weeks 
following the second operation and 14 
weeks following the first. This time 
duration corresponds with the range 
of time in which preretinal organiza- 
tion becomes established. It may be 
significant in this case that this time 
interval also agrees with the duration 
of time in which new retinal tears 
tend to appear following photocoagu- 
lation. It would be impossible to trace 
the exact cause of the onset of the 
fixed retinal fold in this patient. 
There was never any intraocular 
hemorrhage and no extensive area or 
diathermy in either operation. How- 
ever, there was fairly intensive dia- 
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thermy over a small area very posteri- 
orly in the second operation. It is very 


possible that the intensive photocoag- 


ulation applications with maximum 
settings may have initiated the pro- 
cess of traction at the interface be- 
tween retina jand vitreous even 
though no ei effect was produced 
at the time. 


the vitreoretinal interface at the ex- 
act location of the fixed retinal fold. 
This change produced a marked de- 
gree of localized traction on the reti- 
na, which can best be explained, 
within the limits of our present un- 
derstanding, by the early develop- 
ment at this location of a preretinal 
membrane. ` 
’ Amore difficult question to unravel 
is the reason for the complete rever- 
sal of the process of traction, coming 
exactly 12 days after it had produced 
the first symptoms. That the posterior 
vitreous surface moved anteriorly 
during this short time is proved by 
the anterior displacement of the lin- 
ear operculum which occurred. ` 
Cooncurrent with this anterior dis- 
placement of the posterior vitreous 
surface the fixed fold disappeared and 
all signs of localized retinal traction 
at this point vanished. It would seem 
that the force by which the posterior 
vitreous surface was contracting and 
thus moving anteriorly was greater 
than the force by which this same 
surface was attaching to the retina. 
This evidently caused the posterior 


fe may safely assume 
. that a radical change had -occurred at 


vitreous surface and the early preret- 
inal membrane (if such a membrane 
was in fact present) to be dissected or 
peeled loose from the retina. This 
then allowed the immediate return of 
the retina to its normal position, the 
immediate disappearance of symp- 
toms and the improvement in vision. 
I believe it probable that the high 
intensity of photocoagulation used 
initiated a marked process of shrink- 
age of the posterior vitreous surface 
which, in the course of its develop- 
ment, first exerted traction on the ret- 
ina and later, as it contracted further, 
finally pulled free from the retinal 
surface. 


Key Words.—Retinal detachment; 
diathermy; photocoagulation; preretinal 
organization; preretinal retraction; star- 
shaped retinal fold; spontaneous disap- 
pearance. . 
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Annual Review 


The Lens 


Norman S. Jaffe, MD, Miami Beach, Fla 


T this third and final annual re- 
view, it can be stated with some 
authority that the perplexities con- 
fronting the reviewer have mounted 
unabated as a result of the continued 
upward spiralling of the number of 
scientific journals. Since the material 
for the annual review of “The Lens” is 
derived from occupational, nutrition- 
al, laboratory research, medical, 
surgical, and ophthalmic publications 
on a global basis, one can imagine the 
scope of this task. During the past 
three years, this reviewer has relied 
on two sources of subject citations, 
one computerized and one human. 
The Alabama Medlars Center of the 
University of Alabama and the Na- 
tional Library of Medicine supplied a 
monthly list of bibliographical data. 
This computerized aid was contrasted 
with a fully human search by Mrs. 
Reva Hurtes, who is the librarian at 
the Bascom Palmer Eye Institute, 
University of Miami School of Medi- 
cine. Publications dealing with bio- 
chemistry and physiologic character- 
istics of the lens will be dealt with in 
the annual review of the “Biochemis- 
try and Physiology of the Eye.” 

Once again, it is emphasized that 
while one can be fully objective in 
assembling material for review, near- 
ly the opposite holds in selecting arti- 
cles to be included in the review. Al- 
though an effort was made to be as 
complete as possible, I do not hesitate 
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to plead guilty to charges of author’s 
bias and personal preference in sepa- 
rating the inclusions from the omis- 
sions. It would be presumptuous to 
regard this effort as anything more 
than the opinions of a single individ- 
ual. 

As promised in last year’s review, 
the comparative efficiency of man and 
machine in collecting citations on a 
particular subject is discussed by 
Mrs. Reva Hurtes in the following 
section. 


Computer vs Human Current 
_ Literature Searches 


In searching through the current 
literature, surely the individual who 
has access to the periodical issues as 
they arrive in the library can cull 
more current references. In retriev- 
ing citations from the computer 
memory. banks, the initial tasks of 
human searching, programming, tap- 
ing, and, finally, machine searching 
make the retrieved references no 
longer “current.” 

On the other hand, an organization 
such as the National Library of Medi- 
cine has access to many more periodi- 
cals than does a small specialty li- 
brary. For the 1972 annual reviews, 
the computer was able to provide 97 
pertinent references that were not 
available to this librarian. 

The major advantage of the “hu- 
man” search is that one can be more 
discriminating and gather only those 
citations that directly apply to the 
subject. For example, when deciding 
upon the scope of the annual reviews, 
Dr. Jaffe decided not to include arti- 
cles dealing with biochemistry. The 


librarian could disregard these arti- 
cles, the computer could not. 

Approximately 42% of the com- 
puter’s citations duplicated those al- 
ready culled by the librarian. Fifty- 
four percent of the librarian’s cita- 
tions were considered for inclusion in 
the review; 36% of the computer’s 
were considered useful (this percent- 
age includes.the duplicates). 

In the figures listed in the tabula- 
tion, note that the main reason for 
designating 313 articles as “no” in 
the librarian’s search was that the 
articles did not contain enough defin- 
itive material to be included in the 
review. The 467 “no” citations for the 
computer search included articles on 
biochemistry, as well as those that 
would be more applicable to other 
annual reviews, such as “Retina” or 
“Glaucoma.” The librarian could 
make these decisions as she went 
along, the computer could not. 


Citations 
Librarian z Medlars 
Yes No Yes No 
362 313 97 330 


Duplicates 166 137 
Total 263 467 


The subjects in this review are 
grouped as follows: cataract surgery; 
complications of cataract surgery; 
anatomy; embryologic characteristics 
and congenital anomalies; lens ab- 
normalities related to systemic and 
ocular diseases; lens abnormalities 
associated with trauma, radiation, 
and medication; and optical correc- 
tion of aphakia. 


The Lens/Jaffe 


Cataract Surgery 


Preoperative Evaluation. — One 
author stated that with improve- 
ments in methods of cataract extrac- 
tion, preoperative assessment of the 
cataractous eye-—in particular evalu- 
ation of its potential for useful vi- 
sion—becomes increasingly impor- 
tant. A review of methods concerned 
with this evaluation was presented. 
Examination for “correct projection” 
is a rough determination of visual 
acuity. The difference in direction of 
light sources, 15° to 25° apart and 
successively presented, is perceived 
by eyes with mature cataract. When 
visual acuity, expressed in angu- 
lar measure, equals the extension 
of the patient’s visual field, correct 
projection breaks down. Measurement 
of light sense can be performed by an 
integral method, determining the in- 
tensity of just perceptible flashing 
light. Perception of Purkinje vessel 
shadows implies a visual field with a 
diameter of 30° or more. In the dark, 
approximately 80% of the patients 
will see, if they have a normal fovea, 
not only the vessel shadows, but, in 
its central vessel-free area, a small 
field covered with many dots. The cor- 
rect method of performing this test is 
to shine a spot of light on the sclera 7 
mm from the limbus, up and down 
and not perpendicular to the limbus. 
This test is useless in eyes with a 
blood-filled vitreous. The shadow of 
retinal vessels is thrown onto recep- 
tors, where shadows of vessels do not 
normally fall. Assessment of retinal 
visual acuity that is nearly independ- 
ent of refractive errors and lens opac- 
ities can be accomplished by produc- 
ing interference fringes on the retina. 
To this purpose, the use of moiré 
fringes, together with slit-lamp ex- 
amination, is particularly useful. By 
the examination of light sense, cor- 
rect projection, the visual field, and 
the macular function of the catarac- 
tous eye, a well-founded prognosis of 
postoperative visual function is pos- 
sible.? 

Another paper described a subjec- 
tive test for evaluationg retinal func- 
tion in patients with moderate ‘to 
dense cataracts. The test used coher- 
ent light from a low-output, helium- 
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neon laser to form striped interfer- 
ence fringes on the retina. The pa- 
tient’s ability to see interference 
fringes of varying fineness provided a 
basis for estimating potential visual 
acuity through opacities in the ocular 
media. The validity of the test was 
assessed by comparing estimated vis- 
ual potential with the actual visual 
acuity present after cataract extrac- 
tion. The correlation between preop- 
eratively predicted visual acuity and 
best corrected aphakic vision was 
high enough to suggest that this test 
is a useful addition to present 
methods of preoperatively determin- 
ing macular function. A discussant 
stated that he used a similar appara- 
tus and found that it was difficult to 


_ get patients with mature cataracts to 


see the fringes. He believed that the 
technique was useful only in those 
eyes where the fundus could also be 
evaluated by the indirect ophthalmo- 
scope.” What a pity! We sorely need 
such a test. A discussion of the prog- 
nostic significance of the electroretin- 
ogram (ERG) in cataract surgery was 
presented. Although this technique is 
helpful in a limited number of cases, 
its value is minimized by the pres- 
ence of normal tracings in patients 
with pathologic characteristics at the 
posterior pole and abnormal trac- 
ings in patients with peripheral 
tapetoretinal degenerations who are 
capable of significant visual improve- 
ment.’ 

Another author recommended that 
we look less at the psyche and more 
critically at the retinoscopically cre- 
ated red reflex the very next time a 
patient complains of monocular diplo- 
pia or polyopia. Although the most 
common cause of this symptom is 


- physiological, which is due to a misa- 


lignment of the cornea and the lens so 
that their optical axes do not coincide 
(the lens being tilted somewhat), an 
important cause is early cataract. 
The retinoscopic reflex will show dis- 
tortion earlier and more predictably 
than will any other method of detec- 
tion. Other causes of this symptom 
are as follows: spontaneous conver- 
sion from anomalous to normal corre- 
spondence following squint surgery, 
subluxation of the lens, high astig- 
matic error, keratoconus, corneal 


scars, megalocornea, and sphero- 
phakia.4 

Intraocular Lenses.— When one 
considers the stormy history of intra- 
ocular lenses since their introduction 
by Ridley in 1949, it is surprising 
that the procedure was not complete- 
ly ‘abandoned. Undaunted by the 
numerous ophthalmic calamities of 
the middle 1950s, many surgeons 
contributed modifications in design 
and technique of implantation of 
pseudophakoi. Unquestionably, the 
principal motivation for this persist- 
ence is the fact that the first compli- 
cation of cataract surgery is the opti- 
cal handicap of aphakia. The vexing 
problems associated with the optical 
correction of aphakia challenged in- 
vestigators to design a safe method 
for substituting an artificial lens 
(pseudophakos) for the cataractous 
crystalline lens. The most convenient 
classification of pseudophakoi is one 
based on their fixation within the eye: 
anterior chamber lenses that derive 
their support from angle structures 
and lenses supported by the iris. Al- 
though the trend has decidedly 
turned to iris-supported lenses, im- 
proved anterior chamber lenses have 
been designed, notably by British 
surgeons, which have largely over- 
come the deficiencies of the calama- 
tous lenses of 20 years ago. 

A review of the current status of 
intraocular lenses was presented by 
the author of this annual review. A 
historical survey, a classification of 
pseudophakoi, a description of the 
technique of implantation of the iris- 
plane lens, and the results of his own 
series performed before Oct 1, 1969 
were presented. This lens is a modifi- 
cation of the Epstein lens, which was 
introduced more than 15 years ago. It 
is the only one of the various pseudo- 
phakoi that lies entirely in the plane 
of the iris, hence the name iris-plane 
lens, which was suggested by this 
author. This was the first published 
report on the use of this lens. The 
most significant point of the paper 
was that all patients who had intra- 
ocular lenses implanted by several 
surgeons in one city were included in 
an unusual study wherein follow-up 
examinations were performed by 
ophthalmic surgeons who did not do 
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lens implantations. By use of a Lens 
Registry, which insured that no pa- 
tients were omitted and excluded 
lens-implant surgeons from the fol- 
low-up examinations, complete objec- 
tivity was insured. This computerized 
study will be presented in a separate 
paper. Objectivity of this kind is 
mandatory in the evaluation of any 
surgical procedure that departs radi- 
cally from accepted techniques. 

A two-loop iris-supported pseudo- 
phakos (Binkhorst iridocapsular lens) 
was used after extracapsular cataract 
extraction, and the procedure was 
evaluated in the first 100 cases of 
traumatic cataract, senile cataract, 
and bilateral congenital cataract after 
a follow-up study of one to six years. 
Due to the preservation of an intact 
posterior lens capsule, the anterior 
loops of the four-loop iris-clip lens are 
not required to insure stable fixation 
within the eye. The incidence of spe- 
cific late complications thus far has 
been negligible. The only disadvan- 
tage of its use was that recovery of 
visual function was frequently de- 
layed due to secondary cataract. For 
example, in 32 eyes with senile or 
comparable cataract in which a 
choice was possible between intra- 
capsular and extracapsular cataract 
extraction, a needling procedure was 
required in 14 eyes in order to get a 
clear pupil.® 

Other authors presented their ex- 
perience in 100 cases using Binkhorst 
technique, with a single variation. 
The loops of the lens were placed in a 
vertical, rather than a horizontal po- 
sition. The upper loop of the lens was 
sutured to the iris using 0.3 mm ny- 
lon suture (Perlon). Thus, no pilocar- 
pine was needed postoperatively to 
prevent dislocation of the pseudo- 
phakos. Their results in 100 consecu- 
tive cases included 80 patients with 
20/30 visual acuity or better and 
eight with less than 20/200. Corneal 
dystrophy was completely absent. 
The most disconcerting complica- 
tion was macular edema, which oc- 
curred in six eyes—immediately post- 
operatively in two, and in a later 
phase in four. These were instances of 
macular edema leading to degenera- 
tion. The authors made the sugges- 
tion, which was shared by this re- 
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viewer, that this relatively high inci- 
dence of macular degeneration may 
be due to the high number of predom- 
inantly unilateral cases.™8 This uni- 
laterality may be based on some more 
general pathogenetic factor that pre- 
disposes to macular disease.7* Since a 
dense cataract in just one eye may be 
only a single sign of a diseased eye, 
the indication for lens implantation 
as such may be a statistical preselec- 
tion. One of the authors elaborated on 
his technique of fixation of the ante- 
rior clip lens loops to the iris by 
means of Perlon sutures in another 
communication. This procedure is 
particularly indicated whenever con- 
tinued pilocarpine medication would 
be troublesome. Of particular interest 
is the observation that insertion of 
iris sutures, for intraocular lens fixa- 
tion, is not followed by any iris reac- 
tion.’ This author described his modi- 
fication of the Binkhorst iridocap- 
sular lens, which is used only in 
conjunction with an extracapsular 
lens extraction. The author’s lens, 
however, is used with an intracapsu- 
lar lens extraction. This model con- 
tains two loops that fit behind the iris. 
The optical part of the lens contains 
two holes through which a fine nylon 
iris suture is passed, thus insuring 
complete stability of the lens. There 
are no haptic loops anterior to the 
iris. It has the advantage of permit- 
ting pupillary dilatation without dis- 
location of the lens. !° 

An independent examiner re- 
viewed the long-term results of the 
iris-clip lens in senile cataract. From 
a list of more than 600 patients oper- 
ated on by Binkhorst, he randomly 
selected 72 cases. Their average age 
at the time of his examination was 
73.9 years (43 to 96 years). The aver- 
age postoperative interval was 4.25 
years (nine months to ten years). 
Thirty cases were unilateral, the 
remainder bilateral. The author quot- 
ed several series that showed that 
contact lenses were discontinued in 
many instances after several years. 
For example, in one survey of 308 
adult unilateral aphakic patients, 
only 20 were still wearing their con- 
tact lens after ten years. On this basis 
and on the basis of his examination of 
Binkhorst’s results, he concluded that 


the long-term incidence of complica- 
tions is low and that the technique 
merits active consideration by experi- 
enced surgeons, especially those con- 
cerned with the surgical treatment of 
unilateral aphakia.!" 

A bold approach to the surgical 
management of congenital cataracts 
by lens implantation was presented. 
Two investigators described their 
results in 20 children. They conclud- 
ed that this procedure offered the best 
chances for the successful treatment 
of bilateral congenital cataracts with 
only a partial lenticular opacity. To a 
lesser extent, the method offered ad- 
vantages in patients with unilateral 
cataract.'* This method requires fur- 
ther investigation and long follow-up 
studies. On the one hand, intraocular 
surgery through a wide incision is 
extremely hazardous in the eyes, and 
the response of the growing eye to an 
implanted foreign body must be care- 
fully evaluated. 

The most inviting approach to uni- 
lateral cataract (in spite of some of 
the disadvantages mentioned earlier) 
appears to be lens implantation. One 
author described his unsatisfactory 
long-term results with contact lenses 
for monocular aphakia. He quoted 
results of a survey in England in 
which 46% of patients were found to 
be no longer wearing their lenses. 
He advocated the use of a pseudo- 
phakos. His experience was limited to 
anterior chamber lenses designed by 
Choyce.'* 

Another investigator stated that as 
a result of recent experience, some of 
the prejudice against lens implanta- 
tion is being overcome. Yet, there are 
still many who consider the operative 
hazards and the postoperative com- 
plications too high a price to pay. He 
pointed out that since routine cata- 
ract surgery is now so well estab- 
lished and so successful from a tech- 
nical point of view, one is inclined to 
forget the disagreeable features of 
both unilateral and bilateral apha- 
kia. His paper offered a candid discus- 
sion of the complications of iris-clip 
(Binkhorst) surgery. He stated that 
long-term results are favorable if no 
complications occur during the first 
six postoperative weeks and that late 
corneal edema occurs rarely. It will 
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be recalled that the latter was the 
most serious and frequent complica- 
tion of the anterior chamber lenses of 
the middle 1950s. He made the ex- 
tremely significant observation that 
his surgical results improved with his 
surgical experience, and, therefore, 
the procedure is unsuitable for the 
occasional implant surgeon.* This 
was seconded by two authors who 
suggested that lens implantations 
should be done only at centers where 
the supply of cases is sufficiently 
large and the teamwork is available 
to ensure continuity of experience. 
The originator of lens implant sur- 
gery described his results with his 
pseudophakos of most recent design, 
which was a rigid, angle-supported 
lenticulus with three haptics (tripod). 
In 62 cases, 55 patients (90%) 
achieved 20/30 visual acuity or bet- 
ter. Of the seven eyes with less than 
20/30, four eyes had abnormalities 
unconnected with the operation. 
There were three serious complica- 
tions: two corneal dystrophies and 
one severe glaucoma.'® One paper 
described the use of an auto-alloplas- 
tic model of an anterior chamber lens 
whose supporting members were rep- 
resented by tendon fibers. The results 
in the first 12 operations, with a fol- 
low-up time of up to nine months, 
were favorable but the authors’ 
judgment of the value of this pseudo- 
phakos over their standard design 
was withheld until a longer postoper- 
ative period could be observed. 
There were two discussions of the 
mathematical formulas for the selec- 
tion of the suitable power of a pseudo- 
phakos preoperatively. Although the 
calculation is complicated, only three 
measurements are required: axial 
length of the globe, corneal curva- 
ture, and the depth of the anterior 
chamber. The authors of one paper 
formulated a convenient table that is 
based on the assumption of a 3-mm 
distance between the cornea and the 
pseudophakos. The abscissa consisted 
of the curvature of the cornea and the 
ordinate of the axial length of the 
globe. The table provides the suitable 
power lens to provide emmetropia.'® 
The author of the second paper ob- 
served that emmetropizing pseudo- 


phakoi are sometimes useful, but isei- _ 
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konic pseudophakoi are most often 
used. He described his methods of 
determining the power of intraocular 
lenses in various circumstances.!® 
These calculations are probably 
important in young patients where 
binocularity is the principle goal. In 
elderly subjects, it is usually not dif- 
ficult to select a suitable lens by con- 
sidering the patient’s refractive histo- 
ry and the refraction of the opposite 
eye. Large residual refractive errors 
after lens implantation are rare in 
these patients. 

Phacoemulsification. ~There was 
much less written about this method 
this year than last year. Phacoemulsi- 
fication makes a major change in a 
technique that has proven to achieve 
outstanding surgical success. It does 
this without solving any of the optical 
problems of aphakia, as does lens im- 
plantation. In an excellent paper, the 
originator of this method stated it 
clearly: 

If the cataract incision could be reduced 
to 1 mm or 2 mm in size, it is reasonable to 
expect that the recuperation period for 
these patients would be significantly 
shortened. This in essence is the objective 
of cataract emulsification and aspiration: 
To soften, emulsify, and partially liquify 
the cataract, while simultaneously irrigat- 
ing and aspirating the material from the 
eye, through a 2-mm incision. 

The instrument consists of a mag- 
neto-strictive ultrasonic mechanism 
that activates a hollow 1-mm titani- 
um needle, causing it to vibrate 
40,000 times a second longitudinally, 
that is to say, in the axis of the nee- 
dle. The stroke amplitude is 1/1,000 
ofan inch. This mechanical vibration 
transforms the cataract into an emul- 
sion, just as a pneumatic drill frag- 
ments cement. The suction control of 
the equipment is extremely impor- 
tant to prevent collapse of the cham- 
ber. Complications are being reduced 
as the instrumentation improves. The 
author forthrightly stated that the 
main disadvantage of the technique 
at this time involves the equipment, 
its maintenance and reliability. It is 
costly and must be scrupulously as- 
sembled and prepared for surgery in 
order to avoid disappointments with 
its performance. He stated further 
that whether or not this technique 
will be generally accepted will de- 


pend, in his opinion, on its evaluation 
by other ophthalmologists over the 
next few years.” This is a fair ap- 
praisal of the current status of phaco- 
emulsification. Additional problems 
may occur due to retention of lens 
material within the eye. These 
include phacoanaphylactic uveitis, 
phacolytic glaucoma, secondary mem- 
branes, and inability to achieve a 
satisfactory view of the fundus in 
case of retinal detachment. 

Aspiration. — The design and oper- 
ation of an instrument (aspirating 
phakotome) for removal of the lens by 
mechanical fragmentation. and aspi- 
ration through a small corneal inci- 
sion was described in an animal ex- 
periment series. The instrument is 
designed to provide the surgeon with 
controlled irrigation, cutting action, 
and suction. It is attached by means 
of plastic tubings to a complementary 
vacuum-pressure system. The instru- 
ment is being improved to be applied 
to human cataracts, especially con- 
genital and juvenile types where the 
posterior capsule is desirably left in- 
tact. The technique requires a 2- to 
3-mm corneal incision.” Another au- 
thor described his technique of aspi- 
ration in 150 eyes of 120 patients over 
the past 20 years. He utilized mo- 
tor suction, with a Mueller-Nugent 
pump; suction was set at 40 cm Hg. 
The aspiration needle was 18-gauge 
with a 17-bore, and a dulled tip that 
was beveled and tapered. No attempt 
was made to simultaneously fill the 
anterior chamber. He emphasized the 
disastrous role of loss of vitreous in 
causing a retinal detachment.”” 

An acknowledged expert in this 
field outlined his indications for cata- 
ract surgery in children. Complete, 
bilateral congenital cataracts, which 
were not associated with other anom- 
alies, were removed almost any time 
after birth. Conservatism was urged, 
however, in the treatment of incom- 
plete bilateral congenital cataracts. 
Surgery was not believed to be justi- 
fied for unilateral congenital cata- 
racts, except in older children where 
appearance was important. Traumat- 
ic (secondary) cataracts were man- 
aged in conjunction with the trauma 
that caused them. He prefers the as- 
piration technique he described in 


The Lens/Jaffe 139 


Nt CE lt AY 


1960. In his series, the results from 
aspiration were excellent, except 
with rubelliform cataracts. A high 
percentage of patients having the lat- 
ter developed serious iridocyclitis. He 
attributed this to the liberation of 
rubella virus that persists within the 
lens during aspiration.” An opposing 
viewpoint was offered in another pa- 
per. Twenty-nine cataract extractions 
were performed on the eyes of 17 chil- 
dren who had bilateral rubelliform 
cataracts. Surgery was deferred until 
each child was medically stable and 
the microphthalmic eyes reached 
reasonable size. Results were good, 
with only one eye requiring a secon- 
dary incision. The presence of detect- 
able rubella virus in the lens did not 
affect the outcome of surgery. On the 
other hand, other rubella-associated 
congenital defects, invariably pres- 
ent, must be considered in planning 
eye care. Interestingly, the authors 
found no child with unilateral rubella 
cataract who was a suitable candi- 
date for surgery. Judicious surgery, 


properly timed, provided a prognosis | 


for rubella cataract comparable to 
that for other congenital cataracts.”* 
This viewpoint is now generally ac- 
cepted. Another paper described the 
operative results of cataract extrac- 
tion by the aspiration method in 47 
eyes of 40 patients over the age of 15 
years. Operative complications were 
limited to a single instance of hyphe- 
ma occurring in a patient with rubeo- 
sis. One patient was found to have a 
retinal detachment, which was 
thought to have been present preop- 
eratively. Glaucoma and iridocyclitis, 
when present preoperatively, were 
not made worse, and in no case did 
these problems arise de novo in the 
postoperative period. A second opera- 
tive procedure was performed in eight 
eyes (17%) and consisted of a discis- 
sion in six patients and a repeat aspi- 
ration of residual cortical material in 
two. In all patients requiring discis- 
sion, the pupillary opacity was thin 
and easily disrupted. The resultant 
visual acuity was 20/40 or better in 
90% of the patients. The poorer vision 
in the remaining 10% was thought to 
be due to preoperative conditions.” 
Of course, one reason for the high 
percentage of patients with good vi- 
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sion is the absence of senile macular 
degeneration in this age group. None- 
theless, the results were excellent, 
considering that in 11 eyes trauma 
resulted in a disrupted lens capsule 
and in six eyes the cataracts were 
caused by ocular inflammation. 

In 1952, Fuchs described his 
method of a combined irrigation and 
aspiration of soft and congenital cata- 
racts by means of a two-way syringe. 
Its principle consists of simultaneous 
irrigation and aspiration by equal 
volume exchange. Pressure in the 
anterior chamber is kept permanent- 
ly constant during surgery. This zero 
pressure system of the Fuchs syringe 
prevents loss of the anterior chamber, 
which occurs easily with aspiration 
alone, and also avoids the pressure on 
the posterior lens capsule or the ante- 
rior hyaloid membrane that is caused 
by irrigation alone. One author de- 
scribed how to get the best use out of 
this instrument. He stated that since 
the irrigation orifice (diameter, 0.36 
mm) is much smaller than the up- 
ward aspiration orifice (1.1 mm), 
while the amounts of irrigating and 
aspirated fluids are practically equal, 
the irrigating fluid has a ten times 
greater speed than the aspirated 
fluid. This jet stream can well reach 
behind the iris and loosen affixed lens 
remnants. To properly use the instru- 
ment, the plunger should be pressed 
continuously and more gently. The 
lens masses then rush into the up- 
ward aspiration orifice and are not 
washed away by the irrigation fluid.” 
Another paper described a reciprocat- 
ing push-pull system that can achieve 
exactly equal volumes for irrigation 
and aspiration of congenital or trau- 
matic cataracts. The two syringes 
must be identical. The machine lies 
on a trolley and is operated by an as- 
sistant. The input and output needles 
are inserted into the anterior cham- 
ber at aright angle to each other.” 

A reputable children’s ophthalmic 
surgeon described his management of 
cataracts in infants and children. The 
indication for surgery in cataractous 
children is a visual acuity of 20/70 or 
less. In infants and very young chil- 
dren, the quality of the retinoscopic 
reflex becomes the best guide for de- 
termining the need for surgery. He 


stated that a congenital cataract 
must be removed and an optical 
correction worn at a very young age if 
central fixation without nystagmus is 
to be obtained. Every effort is made to 
do the surgery by 3 months of age and 
prescribe an aphakic corrective lens 
within one month after surgery. The 
second eye is preferably operated at 4 


months of age, and, while the infant 


is under the same anesthesia, a con- 
tact lens is fitted to the first eye. Cat- 
aracts associated with rubella offer a 
sufficiently good prognosis to perform 
surgery at this young age, provided 
the surgeon meticulously removes all 
the cortex, performs a basal iridecto- 
my, and postoperatively uses steroids 
and atropine. He performed surgery 
on 28 congenital rubella eyes of pa- 
tients under 1 year of age. All are 
sighted, except one who is blind from 
an uncontrollable glaucoma following 
an aspiration at 6 months of age. He 
described his technique for aspira- 
tion, which is done with a continuous- 
ly filled anterior chamber. A 3-mm 
incision is made under a limbus- 
based flap 1.5 mm peripheral to the 
limbus. He arbitrarily overcorrects 
the eye by 1.5 diopter and restricts 
contact lens wear to two hours twice 
daily. This is increased by adding one 
hour more twice daily every ten days 
until full-time wear is reached. Fifty 
percent of the eyes required incision 
of a secondary membrane. He de- 
scribed his technique for discission 
without disturbing the vitreous.”® 
Cryoextraction. — As indicated 

last year, a steady decline in the 
number of papers devoted to cryoex- 
traction has occurred since the tech- 
nique has already received worldwide 
acceptance. One surgeon compared 
1,500 forceps extractions with 1,500 
cryoextractions. The incidence of cap- 
sule rupture decreased from 4.8% 
with the former to 2.5% with the lat- 
ter. His incidence of operative loss of 
vitreous declined from 4.1% to 2.2%. 
The eyes of two patients who died six 
and eight days, respectively, after a 
normal cryoextraction without chy- 
motrypsin therapy were examined. 
histologically. No abnormality of 
wound healing was observed. He sug- 
gested that an increased incidence of 
herniation of vitreous into the ante- 
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rior chamber and damage to the ante- 
rior hyaloid membrane occurs with 
cryoextraction. He did not relate this 
to the cold temperature but to the 
more forceful extraction of the lens 
permitted by this technique.” Anoth- 
er statistical report documented the 
improved results in cataract surgery 
that are attributable to the cryoex- 
traction method. The author stated 
philosophically that a technique that 
has reached such a high degree of 
perfection cannot be far from its dis- 
appearance. He predicted that the 
next major advance in the treatment 
of cataracts will be biochemical and 
medical. He asked sentimentally, 
“will we live long enough to see the 
time in which the beautiful technique 
to which we have become so attached 
will be obsolescent?”8° A new tech- 
nique of cryoextraction employing an 
instrument with the freezing confined 
to the undersurface of the probe tip 
was reported. The probe lip can be 
used to retract the iris and apply the 
freezing to the equator of the lens 
without the use of an iris retractor. 
Spread of surface ice is prevented, 
and the warm sides of the probe will 
not damage the corneal endothelium 
if it is inadvertently touched. No as- 
sistant is required to retract the cor- 
nea, which is performed with the sur- 
geon’s free hand. This hand can also 
be used to break the zonules or vitre- 
ous adhesions under direct vision. 
Corneal folding is minimized as its 
cut edge can lie on the probe sides. 
Extraction is more easily controlled. 
This technique obviates the few dis- 
advantages of cryoextraction.*! 
Dislocated Lens. —The treatment 
of the dislocated lens remains one of 
the most controversial subjects in 
lens surgery. Therefore, several time- 
ly papers devoted to this subject were 
welcome. In a well-illustrated paper, 
one surgeon outlined his indications 
for removal of the dislocated lens: (1) 
when vision is seriously impaired 
(location of edge of lens in pupillary 
area, coloboma of lens, spherical 
shape of lens, and “ectopia lentis et 
pupillae”); (2) when secondary glau- 
coma is present (pupillary block from 
spherophakia, subluxation, or luxa- 
tion into the anterior chamber, and 


phacolytic reaction); (3) when com- | 


Arch Ophthalmol/Vol 90, Aug 1973 


plete luxation seems imminent; (4) 
when the dislocated lens creates, or is 
related to, other complications 
(pupillary block by vitreous, corneal 
edema caused by contact of the lens 
with endothelium, secondary angle 
closure caused by prolonged decubi- 
tus, and progressive formation of gon- 
iosynechiae, iridocyclitis, and retinal 
alterations). In children under 20 
years, he performs an aspiration. In 
adults, he prefers an intracapsular 
lens extraction by the cryo method, if 
the lens is easily reached. For back- 
ward dislocations, he considers the 
double or triple needle method with 
the patient in the prone position im- 
practical. He prefers a 270° section, 


. Flieringa ring, preliminary partial 


vitrectomy, and then removal of the 
lens with cryo, forceps, erysiphake, or 
lens loop, whichever appears to be 
easiest.” Another paper presented a 
working guide for the management of 
dislocated lenses. It was recommend- 
ed that the additional ocular patho- 
logic characteristics that are fre- 
quently associated with dislocated 
lenses, either congenital or traumat- 
ic, be treated as separate problems 
with the exception of pupillary block 
glaucoma. In this condition, the lens 
should be removed and an iridectomy 
performed. The authors divided con- 
genitally dislocated lenses into three 
categories: (1) A lens that is subluxat- 
ed but still in pupillary space. This is 
treated according to the visual re- 
quirements of the patient. (2) A lens 
that is in the anterior chamber. The 
lens should be removed immediately; 
(3) A lens that is in the vitreous. If 
fixed to retina, it should not be re- 
moved. If it is floating freely in vitre- 
ous and disturbing vision or causing 
uveitis or glaucoma, its removal, al- 
though difficult, may be helpful in 
controlling the secondary problems.* 
Another paper analyzed results fol- 
lowing treatment of 87 dislocated 
lenses, 12 of which were in the ante- 
rior chamber. Glaucoma was present 
in 49% of the patients. Lens ex- 
traction was performed in 36 eyes, 
independent antiglaucomatous pro- 
cedures in 5, and conservative treat- 
ment in 46 eyes. In the event of a 
subluxated clear lens without visual 


disturbance, the authors adopted an _ 





expectant attitude. Lens extraction 
was recommended in the presence of 
an opaque lens and certitude as to the 
possibility of its removal. The authors 
stated that their statistics provided 
proof that, with glaucoma, lens ex- 
traction was more effective than con- 
servative treatment.*4 This statement 
is inadmissable as such. There are 
four causes of glaucoma associated 
with lens displacements and they 
may exist alone or in various combi- 
nations: (1) pupillary block by vitre- 
ous or the lens; (2) peripheral ante- 
rior synechiae; (3) postcontusion an- 
gle deformity; and (4) phacolytic 
glaucoma. It should be obvious that 
lens extraction will do little to allevi- 
ate the glaucoma in an eye that has 
suffered a postcontusion angle de- 
formity or one in which extensive pe- 
ripheral anterior synechiae have re- 
sulted from a prolonged attack or 
repeated episodes of pupillary block. 

Incisions, Wound Healing, and 
Sutures.—One author compared 
preoperative and postoperative kera- 
tometry findings in 500 cataract ex- 
tractions. The average corneal astig- 
matism in 90% of the cases was 0.75 
D, preoperatively, and 1.25 D, postop- 
eratively, which is an increase of only 
0.50 D. The results are excellent but 
the statistics are made less meaning- 
ful by omitting the axis of astigma- 
tism. For example, a preoperative 
keratometry finding of 0.75 D with 
the rule and a postoperative finding 
of 1.25 D against the rule (net 
change=2.00 D) is much different 
than a preoperative reading of 0.75 D 
against the rule and postoperative 
keratometry finding of 1.25 D against 
the rule (net change=0.50 D). The 
results may not be due to meticulous 
closure of the incision since 80% of 
the operations were performed with a 
loupe and only 20% with the surgical 
microscope. In addition, the incision 
was placed at the posterior limbal 
border where it has less effect on cor- 
neal curvature than more anteriorly 
placed incisions. An anterior incision 
tends to cause greater flattening of 
the vertical meridian of the cornea, 
with a greater degree of astigmatism 
against the rule. 

Another author reported four cases 


to illustrate the cicatrization of the 
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cataract incision after intracapsular 
lens extraction. The first two patients 
showed that the use of low tempera- 
tures (cryoextraction) did not damage 
the surrounding tissue if the cryoex- 
tractor did not come into contact with 
this tissue. The last two patients 
demonstrated that gaping of the 
wound in the inner part could still be 
observed 30 days after the operation 
and that complete healing could only 
be found 42 days postoperatively.*¢ 
Another paper reported that human 
hair was used successfully in 50 cata- 
ract extractions without any compli- 
cations that were attributable to the 
suture material. The study also 
showed that human hair and braided 
silk did not differ in the amount of 
congestion and inflammation in- 
duced. The technique recommended 
was to employ a fornix-based con- 
junctival flap and cut the suture as 
close to the knot as possible." 

An interesting paper was written 
on the use of cyanoacrylate glue in 
the sealing of the cataract incision. 
This was used in 80 eyes. Specific 
adhesion-induced complications were 
recorded in the form of a moderate 
irritation of the eye, intraocular pen- 
etration of the glue, and bits of glue 
cutting through the conjunctiva. 
These complications were slight and 
transitory. Intraocular glue was 
gradually hydrolyzed and absorbed. 
The authors believed that a method of 
combining suturing with adhesion 
was optimal. The application of glue 
creates a more reliable sealing of the 
eye, which helps to appreciably facili- 
tate the postoperative regimen, short- 
en the duration of surgery, and cause 
less injuries than is the case with a 
suture method. This technique mer- 
its further study. 

Steroids and Antibiotics. — A 
study compared surgical results us- 
ing repository corticosteroids, which 
were injected subconjunctivally at the 
time of cataract extraction in 200 
cases, with those reported in the re- 
cent literature where no repository 
therapy was given. Postoperatively 
flat and shallow anterior chambers, 
iris prolapse, wound dehiscence, uve- 
itis, infection, and glaucoma all had 
a lower incidence when corticoster- 
oids were used. On the other hand, 
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filtering blebs occurred four times as 
frequently. The authors recognized 
that this therapy might prove danger- 
ous in the presence of a fungal or vi- 
ral infection and therefore recom- 
mended it in cases where control of 
inflammation is important (iritis, af- 
ter penetrating keratoplasty, and 
others).5° It is puzzling how the au- 
thors attribute better wound healing 
to the use of corticosteroids and yet 
report a higher incidence of filtering 
blebs. The latter is a sign of poor heal- 
ing of the wound. In addition, the oc- 
currence of a filtering bleb may mask 
what otherwise might have been a 
flat anterior chamber. For example, 
a wound leak may result in a filtering 
bleb if the wound is well covered by a 
limbus-based conjunctival flap but is 
more apt to result in a flat anterior 
chamber if the wound is poorly cov- 
ered, as with a fornix-based flap. Also, 
in comparing two series of cataract 
extractions, the suture material, the 
number of sutures, and the location 
of the incision must be considered. 

In another study, the anterior 
chambers of 20 rabbits were injected 
with known dilutions of Pseudomo- 
nas aeruginosa and polymyxin B sul- 
fate-neomycin sulfate or Staphylococ- 
cus aereus and polymyxin B-neomy- 
cin. A saline-bacterial solution was 
injected in opposite eyes for controls. 
The results suggested that the antibi- 
otic provided prophylaxis against in- 
fection. Using titration analysis and 
microbiologic assay, it was deter- 
mined that the antibiotic remained in 
aqueous humor for six hours. A series 
of 561 cataract extractions were re- 
ported in which a mixture of polymyx- 
in B sulfate (Aerosporin) and neomy- 
cin-sulfate (Mycifradin) was injected 
into the anterior chambers at the 
time of closure. There were no infec- 
tions or related complications. When 
bacteria change media, they undergo 
an adjustment and in this “lag phase” 
their death rate equals their multipli- 
cation. During this interval an anti- 
biotic has its most annhilating effect 
on bacteria. The paper describes too 


_ small a series to draw conclusions 


about the efficacy of an antibiotic in 
preventing postoperative infection 
since there are series many times 
larger with no infections in which no 


antibiotics were used. The series, 
however, is sufficiently large to dem- 
onstrate that the anterior chamber 
well tolerates the dose of the antibiot- 
ic described. Another paper*! reported 
that subconjunctivally administered 
gentamicin (Garamycin) is well toler- 
ated locally and produces very little 
chemosis when injected subconjuncti- 
vally. Gentamicin sulfate, a new 
broad spectrum antibiotic produced 
by Micromonospora purpurea, is ef- 
fective against both gram-positive 
and gram-negative bacteria in a con- 
centration of 20 mg/ml. I have per- 
sonally found that it frequently 
causes chemosis when used at the 
time of cataract surgery, but this ten- 
dency is markedly reduced if the anti- 
biotic is injected inferiorly under 
Tenon capsule. The most effective 
time to use it is at the outset of sur- 
gery, before the incision is made. 
Other authors evaluated subconjunc- 
tivally administered cephaloridine in 
the inferior cul-de-sac after eyelid 
and retrobulbar injections for anes- 
thesia at the time of cataract extrac- 
tion or repair of retinal detachment. 
It penetrated human aqueous humor 
and subretinal fluid effectively. Ceph- 
aloridine is a semisynthetic antibiotic 
derived from cephalosporin C, which 
is not significantly bound to plasma 
proteins. Diffusion into body tissues 
is therefore better than with many 
penicillins that are bound to plasma 
proteins.” 

Bilateral and Outpatient Cata- 
ract Surgery.—Between 1955 and 
1970, one surgeon performed 585 bi- 
lateral cataract extractions at the 
same session. The low incidence of 
postoperative complications was im- 
pressive. There were three intraocu- 
lar infections in which one eye was 
lost but none in both eyes of the same 
patient. Bilateral vitreous loss oc- 
curred in six cases (1%). There were 
no expulsive hemorrhages. The 
advantages are obvious since bilater- 
al cataract surgery at one session 
involves one visit to the operating 
room, lowered cost of hospitalization, 
mental relief at getting the whole 
thing over with, and rapid restoration 
of binocularity. The main disadvan- 
tage is the threat of loss of both eyes 
at one time due to complications. The 
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series is large, but not nearly large 
enough if the very next patient goes 
blind in both eyes due to infection, 
falling out of bed, expulsive hemor- 
rhage, or some other mishap. Another 
departure from standard cataract 
surgery routine was reported in an 
analysis of 402 consecutive outpa- 
tient cataract extractions over a 20- 
month period. The surgery was per- 
formed in a hospital with an anesthe- 
tist present to monitor vital signs. 
The frequency of hyphema was 0.5%; 
shallow anterior chamber, 2%; and 
cystoid macular edema, 3%. The au- 
thor carried this one step further. He 
currently performs cataract extrac- 
tion in his office, which has a stand- 
ard, well-equipped operating room." 
The convenience to the patient is ob- 
vious, as is the lessened demand for 
hospital beds and the lowered finan- 
cial drain on governmental health 
insurance programs. If the patient 
can be adequately cared for at home, 
this is not as radical a procedure as it 
must first appear to those who hospi- 
talize their patients for more than 
three days. 

Cataract and Glaucoma. — When 
cataract extraction is indicated in 
patients with glaucoma, the surgeon 
has three choices: cataract extraction 
alone, combined cataract extraction 
and antiglaucomatous surgery, and 
antiglaucomatous surgery followed 
by cataract extraction at a later date. 
The last approach has been generally 
abandoned. Last year’s review con- 
tained several papers that illustrated 
the beneficial effect of cataract ex- 
traction alone on the control of intra- 
ocular pressure. During the past 
year, an investigator examined the 
effect of lens extraction on intraocu- 
lar pressure in 98 glaucomatous eyes 
between 1960 and 1968. In cases with 
previous antiglaucomatous surgery, 
lens extraction had no distinct effect 
on intraocular pressure or on the 
need for medication. Loss of filtration 
was found postoperatively in only one 
eye. This low incidence is surprising. 
In cases where lens extraction was 
the primary procedure, a beneficial 
effect on glaucoma control was seen 
in about 70% of eyes with open angle 
glaucoma. In 50% of eyes with open- 
angle glaucoma, the pressure was 
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adequately controlled without postop- 
erative medication. In the more diffi- 
cult cases of chronic open-angle glau- 
coma and in most cases of chronic 
angle-closure glaucoma, the effect of 
lens extraction alone seemed insuffi- 
cient to control the glaucoma.” 

There were three different kinds of 
combined procedures reported during 
the past year. One described a com- 
bined cataract extraction and cautery 
sclerostomy in 24 patients with open- 
angle glaucoma, which was not con- 
trolled adequately by miotics alone. 
The results were very impressive 
since the postoperative clinical course 
was characterized by normalization 
of the pressures and control of the 
glaucoma without significant compli- 
cations. It was the author’s opinion 
that the cautery sclerostomy tech- 
nique of Scheie gives the surgeon an 
easily produced fistula, which, due to 
some inherent properties of the sclera 
after cauterization, does not seem to 
close as easily as the usual sclerec- 
tomies. The single most impressive 
attribute is the arcuate shape of the 
posterior scleral cautery opening. The 
lines of scleral stress seem to change 
as a result of the application of the 
cautery to the scleral lip. Clinically 
and gonioscopically, the cleft opening 
seems to remain in the shape as- 
sumed at the time of cauterization. It 
appears that there is some realign- 
ment of the scleral tissue as a result 
of cauterization so that the usual 
stimuli for the filtration opening to 
close are less effective.** 

The second approach was that of 
cataract extraction combined with 
trabeculectomy. One author de- 
scribed 11 cases with an average fol- 
low-up study of 19 months. In nine of 
the 11, the intraocular pressure was 
normal without medication, 2% pilo- 
carpine hydrochloride maintained 
good control in one, and in another 
the intraocular pressure was 25 mm 
Hg without medication. Four of the 
11 demonstrated a filtering bleb post- 
operatively.* 8 Another paper re- 
ported seven cataract extractions 
that were combined with trabeculec- 
tomy with no postoperative complica- 
tions.*? The authors stated that the 
postoperative appearances suggested 
that the end result in many cases 


may have been due partly to direct 
filtration into the subconjunctival 
space rather than to drainage into the 
opened ends of Schlemm canal.*® The 
third procedure was cataract extrac- 
tion combined with cyclodialysis. One 
paper enthusiastically endorsed this 
procedure as a result of experience in 
53 cases. The technique enables the 
surgeon to achieve complete sealing 
of the wound, which is a fundamental 
principle in currently practiced cata- 
ract extraction. The removal of the 
lens facilitates the retaining of a wide 
cyclodialysis cleft. A similar paper 
discussed the results of this procedure 
in 41 eyes. Thirty-three (81%) eyes 
showed improvement in control by a 
lower intraocular pressure and a re- 
duction of miotic requirements. Three 
(7%) were unchanged, but with good 
glaucoma control. Five (12%) eyes had 
poor control of the glaucoma postop- 
eratively. Good visual acuity was 
achieved in all patients, except those 
with associated ocular pathologic 
findings. There were 16 complications 
(hyphema, 13; flat anterior chamber, 
1; pupillary block, 1; uveitis, 1).°' The 
authors’ state that a combined 
cataract extraction-cyclodialysis de- 
serves consideration in all cases of 
open-angle glaucoma, whether con- 
trolled medically or uncontrolled, and 
that the basis for this procedure is the 
incompatibility of lens extraction 
and external filtration (which is in 
conflict with other reports). 

One author compared the results of 
cataract extraction by the cryo and 
forceps techniques in eyes with glau- 
coma. These cases are more difficult 
to evaluate because most of these pa- 
tients have been treated with miotics 
for many years and some have had 
previous glaucoma surgery. This 
paper was published in another jour- 
nal and reported in last year’s review. 
The humorous point is that in tht dis- 
cussion of the paper many prominent 
ophthalmologists, who were not en- 
thusiastic about the cryoextraction 
technique at first, took it all 
back.” Another paper reported 70 
cataract extractions in eyes with fil- 
tering blebs in which no attempt was 
made to avoid the bleb in the per- 
formance of the incision. After an 
average follow-up study of 5.3 years, 
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the control of intraocular pressure 
was good in 60 eyes, whereas it was 
good in 53 eyes before cataract sur- 
gery. The results are similar to 
those found by incisions in other loca- 
tions. Therefore, the best procedure is 
the one most familiar to the surgeon. 

One paper discussed the differences 
between phacolytic glaucoma and 
phaco-anaphylactic | endophthalmi- 
tis.*4 Another described two interest- 
ing cases that remind us that, in el- 
derly patients with mature or hyper- 
mature cataracts who complain sud- 
denly of pain and redness, one must 
suspect phacolytic glaucoma. These 
eyes responded typically to lens ex- 
traction with excellent results. Ex- 
amination of the iris, which was re- 
moved during iridectomy, revealed 
macrophages engulfing lens debris on 
its surface. No clusters of polymor- 
phonuclear leukocytes surrounded by 
chronic granulomatous inflammatory 
cells, as would be seen in phaco-ana- 
phylactic endophthalmitis, were 
found.” The presence of keratic pre- 
cipitates in the latter condition is of- 
ten used to differentiate it from pha- 
colytic glaucoma, since it has been 
said that macrophages laden with 
lens material are not sticky and 
therefore do not adhere to the back of 
the cornea (Flocks et al). This point 
has been challenged by others. A 
more reliable differential point may 
be the presence of posterior synechiae 
in phaco-anaphylactic endophthalmi- 
tis and their absence in phacolytic 
glaucoma. This has been attributed to 
lack of fibrinogen in the latter (Irvine 
and Irvine). 


A paper studied 150 patients with. 


acute angle-closure glaucoma. Seven- 
ty percent of the cases were associ- 
ated with mature and hypermature 
cataracts. The authors stated that the 
lens at any cataractous stage is cap- 
able of producing a raised intraocular 
pressure by itself. Intumescence or 
leakage of lens matter from the cata- 
ractous lens was not always responsi- 
ble for producing the raised intraocu- 
lar pressure, as was previously 
thought. The study pointed to the 
removal of a unilateral mature cata- 
ract in patients with a narrow ante- 
rior chamber angle.5* One author, in 


the course of a mass screening, found . 
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that intraocular pressure averaged 
17.5 mm Hg in 107 eyes with pseudo- 
capsular exfoliation and 14.5 mm Hg 
in 16,924 eyes without this fibrillo- 
pathic characteristic. The whole of 
the distribution curve for intraocular 
pressure in eyes with fibrillopathic 
characteristics was displaced towards 
higher intraocular pressure, as com- 
pared with the curve in eyes without 
fibrillopathic characteristics. The 
frequency of glaucoma among per- 
sons with fibrillopathic characteris- 
tics was 22.7%, but it showed no ten- 
dency to increase with increasing 
age. The frequency: was much higher 
than among persons without fibrillo- 
pathic characteristics (1.2%). The 
increase in intraocular pressure ap- 
peared to accompany or closely follow 
the development of fibrillopathic 
characteristics. There is therefore 
relatively little danger of the later 
development of glaucoma in eyes 
with fibrillopathic characteristics and 
normal intraocular aqueous dynam- 
ics. The results showed an undoubted 
causal relationship between fibrillo- 
pathic characteristics and glau- 
coma.*? Another paper described dis- 
crete white opacities in the central 
portion of the anterior lens capsule in 
two patients with senile exfoliation of 
the lens and absolute glaucoma. The 
opacities were considered to result 
from nonspecific focal areas of dam- 
age to the lens epithelium and lens 
fibers. Dense nodules composed of fine 
fibers were also found, which pro- 
jected from the posterior surface of 
the central portion of the capsule into 
the underlying lens epithelium.®® 
New Instruments.—The problem 
of keeping the anterior chamber filled 
while manipulations are performed 
in it (such as aspiration of a cataract) 
has been cleverly solved by using a 
simple atraumatic self-retaining irri- 
gating cannula. A Troutman cannula 
had its shaft cut in half and the two 
ends joined together with a length of 
silicone tubing. The luer-lock end is 
connected to a bottle of intravenous 
saline. The olive tip end stays in the 
anterior chamber, if the tangentially 
made limbal stab wound in the inferi- 
or temporal quadrant is not made too 
large.®® A double loop forceps was de- 


_ signed to grasp subluxated and dislo- 


cated lenses in which the cryoprobe 
cannot be used. A scleral expander 
for prevention of scleral collapse dur- 
ing intraocular surgery was designed 
with wings that extend to and beyond 
the equator of the globe between the 
recti muscles. This was intended to 
offset the deficiency of the Flieringa 
and LeGrand rings, which do not 
prevent collapse and vertical folds in 
the posterior portion of the globe.®! 
An ocular compressor and fixator was 
designed to fit into the inferior cul-de- 
sac snugly against the globe below 
the power limbus. This permits the 
assistant to control the position of the 
eye by means of a long handle outside 
the immediate operative field. At the 
same time, continuous pressure 
against the eye and orbit can be 
maintained during the early stages of 
surgery before the eye is opened. This 
lowers intraocular pressure and re- 
duces the possibility of vitreous loss.© 
Miscellaneous. — A dilute solution 
of carbachol (0.01%) was found to be 
as effective for prompt miosis during 
cataract surgery as 1% acetylcholine, 
and the miotic effect was longer in 
duration. Results of the study re- 
vealed that intracameral injections of 
miotics significantly reduced periph- 
eral anterior synechiae, but, as to 
preservation of the anterior face of 
the vitreous, they apparently provid- 
ed little advantage over a balanced 
salt solution placebo. Dehydration 
of the lens by a 50% solution of glyc- 
erin was found useful for the extrac- 
tion of intumescent cataracts. The 
authors utilized this technique when 
the lens capsule was so stretched as to 
make forceps extraction impossible. 
They observed no important adverse 
effects from this intraocularly admin- 
istered hyperosmotic agent.** Cryoex- 
traction would appear to be a more 
suitable choice in this situation. 
Another paper described the effect 
of surgically opening the anterior 
chamber on vitreous body volume 
reduction in the rabbit. The anterior 
chamber of one eye of anesthetized 
rabbits was surgically opened, simu- 
lating the condition which exists 
prior to cataract extraction in man. 
Compared to the control eye, the 
weight of the lens and vitreous was 
found ta diminish at an average rate 
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of 5 mg/minute. If it is assumed that 
the observed weight loss is due to loss 
of vitreous water, the volume of the 
vitreous compartment will have di- 
minished by 50u1 ten minutes after 
opening the anterior chamber. This 
volume is comparable to that lost 
from the vitreous body as a result of 
preoperative administration of hyper- 
osmoitic agents. It was speculated 
that the fluid loss from the vitreous 
body resulting from opening the ante- 
rior chamber will not be affected by 
preoperative maneuvers that are 
used to reduce the volume of the vit- 
reous compartment. 

More and more reports confirm the 
increasing interest in automation 
techniques for the classification and 
general assessment of clinical data in 
ophthalmology. A system for the ret- 
rospective evaluation of clinical ma- 
terial collected in “conventional” 
charts was developed. A decimal code 
adjusted to standard keypunch IBM 
cards offered the choice among 428 
items for each individual case. For 
the processing of 1,500 cases, an esti- 
mated time of 375 hours was antici- 
pated. Descriptive recording of all 
surgical procedures promises to be- 
come obsolete. The use of well 
thought out forms for the major part 
of routine procedures, such as cata- 
ract, glaucoma, and muscle surgery, 
should be favored. This method is 
definitely coming and should be a 
boon to medical statisticians. 

Another paper reported the results 
of 80 lenses removed from the cata- 
ractous eyes of 53 patients with uvei- 
tis. Significant surgical complications 
followed in seven of these eyes. Two 
eyes became blind two and six years 
later. It was concluded that surgery 
can be done with impunity in a uvei- 
tic eye that has had no inflammation 
for a period of approximately one year 
before. In those eyes that exhibit any 
degree of activity and in which lens 
extraction is deemed necessary, in- 
tensive local and systemic therapy 
should be instituted for approximate- 
ly one month before surgery and ta- 
pered off carefully at some time after 
surgery, as the inflammation per- 
mits. The majority of the patients 
were much more easily controlled or 
essentially quiescent following lens 
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extraction. This led the author to be- 
lieve that the lens plays a role in the 
perpetuation of uveitis, once the lat- 
ter occurs.*? The use of an iris suture 
in the course of lens extraction with a 
rigid pupil was described. Monofila- 
ment nylon (10-0) was used to reform 
a round pupil in cases where the pupil 
does not dilate, where there is poste- 
rior synechiae, and where a prior sec- 
tor iridectomy was performed. The 
intraocular tolerance of the suture 
appeared excellent.** The technique 
requires dexterity and appears to be 
hazardous since the long-term degen- 
erative consequences of nylon are not 
yet known. Besides, what’s wrong 
with a sector iridectomy? 

A unique description appeared of 
an eye nurse’s involvement with a 
patient.®® Her interest in the human 
side of the patient is a good lesson for 
all of us. 


Complications of 
Cataract Surgery 


For an operation that has reached 
such a high degree of technical suc- 
cess, it is surprising that the number 
of papers devoted to complications of 
cataract surgery continued to in- 
crease. They could virtually fill a vol- 
ume. In fact, a new book, Cataract 
Surgery and its Complications, au- 
thored by this reviewer, made its ap- 
pearance late in the year.” 

Defects in Wound Healing.— 
This complication results in more 
failures of cataract surgery than any 
other and therefore deserves the wide 
attention it received during the past 
year. One study comprised a postmor- 
tem examination of 102 aphakic eyes 
from 72 patients. It supplied the fol- 
lowing information: (1) Wounds of 
less than six months duration were 
not well healed posteriorly. Most 
wounds were well healed in seven 
months unless iris or vitreous, or 
both, were attached to the wound, in 
which case restructuring of the 
wound was altered indefinitely. (2) In 
eyes with iris, or iris and vitreous 
adherent to the wound, there was no 
reformation of endothelium or Desce- 
met membrane at the point of attach- 
ment and posterior gaping persisted. 
(3) Wounds posterior to Schwalbe line 
showed more posterior gaping than 


those anterior, probably because of co- 
incident incarceration of iris. (4) The 
72% incidence of posterior vitreous 
detachment and the 28% persistence 
of a thin cortical layer of vitreous 
attached to the retina are findings 
that are inconsistent with clinical 
reports of nearly 100% posterior 
vitreous detachment in aphakia.”! 
This is an excellent study made possi- 
ble by a program of routinely remov- 
ing and examining eyes during au- 
topsies, which are performed at one 
center. The concept that nearly 100% 
of aphakic eyes show a posterior vit- 
reous detachment undoubtedly arises 
from slit-lamp examination of these 
eyes in vivo, where a distinct layer 
exists on the posterior border of the 
visibly formed vitreous. It is very 
difficult to detect a thin layer of vitre- 
ous that is still adherent to the reti- 
na. These eyes have what Goldmann 
referred to as a pseudodetachment. A 
huge syneretic cavity is present. Clin- 
ical procedures, such as removal of 
retrovitreal aqueous, are as easy to 
perform as if a complete posterior vit- 
reous detachment were present. The 
only difference is that the fluid in one 
case is removed from a large cavity, 
while in the other, it is removed from 
the true retrovitreal space. It would 
be interesting to learn if those eyes 
with a thin layer of vitreous that is 
still adherent to the retina are more 
subject to macular pucker. Phakic 
eyes, at least on slit-lamp examina- 
tion, do not appear to show as much 
degeneration of the vitreous (poste- 
rior vitreous detachment, cavitation, 
fibrillary degeneration) as aphakic 
eyes at the same age. 

The knowledge contributed by this 
postmortem study was augmented by 
an in vivo approach, wherein gonios- 
copy was done routinely following 
cataract extraction on 120 eyes of 92 
patients, from several weeks to more 
than 20 years postoperatively. An 
underlapping of the anterior lip or 
corneal side of the wound to the poste- 
rior lip or scleral side of the wound 
was seen in 59 eyes, while 61 were 
considered to be well approximated. 
There were no instances of overlap- 
ping nor of posterior gaping of the 
wound. Underlapping, surprisingly, 
was more frequent in eyes where more 
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sutures were used. This was attribut- 
ed to too superficial a bite taken on 
the scleral side of the incision and too 
deep a bite on the corneal side. A 
scroll of Descemet membrane was 
seen in 11% of eyes. Frequently, so- 
called peripheral iridectomies were 
not really peripheral and complete 
iridectomies were often incomplete, 
as a rim of iris was left at the base. 
Peripheral anterior synechiae were 
present in 42.5% of eyes examined, 
usually at the wound, although occa- 
sionally found elsewhere. No clinical 
complications were attributed to the 
synechiae. Pigment deposition was 
present in 32% of the eyes. This was 
primarily in the inferior angle on 
Schwalbe line, the trabecular mesh- 
work, and scleral spur, and to a lesser 
extent on the corneoscleral wound. In 
three eyes, cotton fibrils were present 
in the anterior chamber. In one eye, 
asteroid bodies were present in the 
inferior angle in a patient with aster- 
oid hyalosis, who suffered a rupture of 
the hyaloid at surgery. A small me- 
tallic chip, probably from one of the 
surgical instruments, was seen in the 
inferior angle in one patient.” This 
type of particulate contamination is 
probably much more frequent than is 
generally thought. 

There were numerous reports con- 


cerning alterations in the depth of the | 


anterior chamber. There were three 
papers from different centers in Ja- 
pan. One reported 15 cases of flat an- 
terior chamber in 510 cataract ex- 
tractions, which is an incidence of 3%. 
Six cases were due to delayed refor- 
mation and nine were due to late loss 
of the anterior chamber. Choroidal 
detachment was observed in 11 of the 
15 eyes.“ Wound leak is invariably 
the cause of delayed reformation, 
while this factor and pupillary block 
may be associated with a late loss or 
shallowing of the anterior chamber. 
The second report attributed nearly 
all postoperative complications of 
cataract surgery to failure of wound 
repair. To avoid a flat anterior cham- 
ber, a four-plane incision with five 
preplaced sutures under a conjuncti- 
val flap was performed. There were 
no postoperative flat chambers in 48 
consecutive eyes.74 The third study 
reported a very high incidence of de- 
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layed reformation of the anterior 
chamber (15%) and late flattening 
(7.5%), which was an overall total of 
22.5% in 133 eyes. The author consid- 
ered wound leakage to be responsible 
in all cases. No instances of pupillary 
block were found, which is surprising. 
There was a lower incidence when 
three or four externalized McLean 
sutures were combined with several 
buried virgin silk sutures, than when 
no buried sutures or lesser amounts 
of sutures were used. There was a 
significantly higher incidence among 
less experienced surgeons. There was 
a much higher incidence among dia- 
betics and in patients where chymo- 
trypsin was used. He attributed cho- 
roidal detachment to wound leakage 
and, to a lesser extent, trauma to the 
sclera and ciliary body.” 

An excellent five-paper series on 
aphakic flat anterior chamber was 
written. This complication was found 
in 7.58% of 8,533 cataract extractions 
at one institution from 1959 to 1970. 
Seventy-eight percent of these re- 
formed spontaneously while being 
treated medically with varying com- 
binations of pressure dressing, topi- 
cally applied mydriatics, topically 
applied mydriatics-miotics intermit- 
tently, orally administered acetazo- 
lamide, or orally administered hyper- 
osmotic agents. The remainder re- 
quired surgery, which consisted of 
posterior sclerotomy and air injection 
(56%), iridectomy for pupillary block 
(23%), or other procedures (mainly 
anterior vitrotomy, 21%)."* Of those 
eyes in which the flat anterior cham- 
ber reformed spontaneously or re- 
sponded to medical therapy, most 
resulted from wound leaks or com- 
bined wound leakage and pupillary 
block mechanisms. A higher inci- 
dence of aphakic flat anterior cham- 
ber was found in patients with preex- 
isting chronic simple glaucoma or 
angle-closure glaucoma, as compared 
to nonglaucoma groups. Lower inci- 
dences of aphakic flat anterior cham- 
ber were found in eyes sutured with 
7-0 silk or 7-0 catgut, eyes in which 
five sutures were placed, eyes in 
which chymotrypsin was not used, 
and eyes in which the cryoextractor 
was used. The final visual acuity and 
intraocular pressure of the eyes that 


were treated medically did not differ 


` from that of an uncomplicated apha- 


kic population.” From this series 
emerged a group-of patients who had 
aphakic eyes with pupillary block 
and flat anterior chamber, which 
were not relieved by iridectomy. This 
syndrome of “aphakic pupillary block 
flat anterior chamber treatable by 
anterior vitrotomy” consisted of the 
following: (1) flat and shallow ante- 
rior chamber; (2) vitreous pupillary 
and iridectomy block; (3) fixed pupil; 
(4) lack of response to topically ap- 
plied mydriatics, acetazolamide, or 
osmotic agents; (5) transient increase 
in intraocular pressure to levels of 20 
mm Hg or higher; (6) lack of deepen- 
ing of the anterior chamber after irid- 
ectomy, iridotomies, reformation of 
the anterior chamber with saline or 
air, or vitreous aspirations; and (7) 
immediate deepening of the anterior 
chamber following anterior vitroto- 
my.” Inflation of the anterior cham- 
ber and drainage of choroidal detach- 
ments were performed in 47 eyes with 
flat anterior chamber after cataract 
surgery. None of these eyes had an 
external wound leak. Following 
surgical repair, the flat anterior 
chamber recurred for a short period of 
time in 61.7% of these eyes. Second- 
ary glaucoma did not develop in eyes 
with aphakic flat anterior chamber of 
six days’ duration or less, but it did 
develop in 13.5% of eyes repaired af- 
ter that time. To prevent secondary 
glaucoma, surgical repair within the 
first five days was suggested for eyes 
with flat anterior that were unre- 
sponsive to medical therapy.” In the 
final paper in this series, the author 
reported that flat anterior chamber 
requiring iridectomy was found to be 
a unilateral condition. It was present 
in only 0.27% of eyes among 8,533 
cataract surgeries. Pupillary-block 
flat anterior chamber was reported 
within two weeks of cataract surgery 
in 16 of 21 eyes (76%). Patients with 
preexisting chronic simple glaucoma 
or diabetes were more susceptible to 
it. In 50% of eyes with flat anterior 
chamber, and prior to iridectomy, the 
intraocular pressure was 20 mm Hg 
or higher. Iridectomy reformed the 
anterior chamber depth in 19 eyes, 
but additional iridectomy was re- 
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quired in two eyes. Vitreous loss did 
not occur during iridectomy. Second- 
ary glaucoma developed in five eyes 
and late iris prolapse in three eyes, 
both of which are complications re- 
sulting from prolonged periods with 
flat anterior chamber.*® This series 
presents facts that are now known 
about aphakic pupillary block, but 
since they are so poorly understood, 
they are worthy of reemphasis. The 
clarity of presentation and the accu- 
rate delineation of eyes with aphakic 
pupillary block treatable only by an- 
terior vitrotomy from those that re- 
spond to iridectomy is commendable. 
It is known that in some cases of pu- 
pillary block, aqueous accumulates in 
the posterior chamber. These eyes are 
relieved by iridectomy. In others, vit- 
reous is adherent to the entire poste- 
rior surface of the iris and effectively 
blocks the pupil, as well as all surgi- 
cal colobomas in the iris. In these 
eyes, aqueous pours into the vitreous 
itself and behind it. Iridectomy will 
obviously fail here, but anterior vitro- 
tomy will usually be successful. If 
anterior vitrotomy fails, it signifies 
that aqueous has accumulated behind 
a well condensed posterior limiting 
border of the vitreous. In these eyes, a 
through-and-through discission of the 
vitreous is required. If the surgeon is 
not certain whether iridectomy or 
anterior vitrotomy should be done, 
the procedure recommended by Mei- 
sekothen and Allen is very practical. 
A peripheral iridectomy is performed 
in the inferior temporal quadrant. 
The suture is drawn up but not per- 
manently tied. The anterior chamber 
should form spontaneously if aqueous 
has accumulated in the posterior 
chamber. If it does not, a needle at- 
tached to a syringe is inserted 
through the iridectomy into the vitre- 
ous. I prefer to create a communica- 
tion with the retrovitreal space, al- 
though in most instances, a mere dis- 
cission of the anterior face of the vit- 
reous will be curative. The situation 
in which iridectomy and anterior vi- 
trotomy both fail, but through-and- 
through discission of the vitreous is 
curative, is identical to that seen in 
aphakic malignant glaucoma. 

One author observed delayed refor- 
mation of the anterior chamber for 
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four days after cataract surgery in 
four cases. Locally applied miotics 
favored quick formation and mydriat- 
ics delayed formation, which in his 
opinion, supported the theory that 
the condition was due to atony of the 
ciliary muscle caused by the trauma 
of the operation. This atony caused 
closure of the trabecular meshwork, 
impeding aqueous outflow and caus- 
ing stagnation of the choroidal circu- 
lation. These factors suggested to the 
author that there was a tiny wound 
leak under the conjunctival flap. 
Miotics contract the ciliary muscle, 
opening the trabecular meshwork 
and encouraging choroidal circula- 
tion. This reduces the relative 
aqueous tension in the anterior 
chamber and assists in closure of the 
leak.*! These conclusions are based on 
a minute series of four cases. In the 
presence of a wound leak, delayed 
reformation of the anterior chamber 
occurs if aqueous secretion ceases. If 
normal secretion is present, the depth 
of the anterior chamber may be nor- 
mal in spite of a wound leak. If the 
anterior is shallow, pupillary block 
may be present. In the latter, miotics 
would aggravate the situation. At 
any rate, the overwhelming majority 
of cases of delayed reformation of the 
anterior chamber recover sponta- 
neously. 

One paper lauded the beneficial 
effects of topically administered co- 
caine in inducing retraction of the 
vitreous face after cataract extrac- 
tion. This is an early complication of 
cataract surgery that was observed in 
seven patients, 10 to 15 days after 
surgery. Contact between the ante- 
rior hyaloid membrane and the cor- 
neal endothelium was noted and was 
associated, in most instances, with 
the late development of a flat anterior 
chamber.*? The authors were unable 
to adequately explain the mechanism 
of this drug but, if it is reliable in ac- 
tion, it would be a welcome addition 
in terminating a vitreocorneal adher- 
ence. The latter is usually seen very 
early after surgery and is complicated 
by a wound leak and later due to pu- 
pillary block. I have observed several 
failures in using the recommended 
technique. 

An unplanned postoperative filter- 


ing bleb is usually not a serious prob- 
lem after cataract surgery, but its 
elimination is sometimes desirable 
due to thinness of its wall, hypotony, 
irritation, or interference with con- 
tact lens wear. One study used cryo- 
surgery and found it to be a safe and 
effective means of eliminating an 
unwanted filtering bleb. It was used 
successfully in ten cases. The compli- 
cations were few, consisting of sub- 
conjunctival hemorrhage, scattering 
of pigment granules in the bleb and 
anterior chamber, and hypotony six 
months later in one case (this may 
have been unrelated to the treat- 
ment). The intraocular pressure rose 
2 to 5 mm Hg in most cases after clo- 
sure of the bleb.® Another author 
reported that cystoid blebs persisting 
beyond six months in cataract inci- 
sions, which were closed by preplaced 
buried interrupted 8-0 virgin silk 
sutures, were firmly cicatrized by tri- 
ple freeze-thaw cryotherapy applica- 
tion. This treatment resulted in the 
correction of hypotony and improved 
the structural integrity of the globe 
so as to permit the use of aphakic con- 
tact lenses.** The conclusion that was 
offered in another paper was that the 
use of corticosteroid eye drops after 
cataract surgery favored the develop- 
ment of filtering blebs. Two hundred 
consecutive patients undergoing cat- 
aract extraction were given either 
0.1% dexamethasone (Decadron) or 
its diluent. Since six blebs appeared 
only in the corticosteroid-treated 
group and since they showed no lesser 
incidence of postoperative iritis than 
the placebo group, the authors recom- 
mended that corticosteroids should be 
used only where they are of proven 
value.**> The series is much too 
small for such a conclusion. Each pa- 
tient in the series also received 1% 
atropine solution daily. This may 
have inhibited postoperative iritis, 
but it is not good practice to keep the 
pupil in fixed mydriasis during a pro- 
longed period after surgery. This 
causes marked photophobia in some 
patients and encourages posterior 
synechias in the mydriatic state in 
cases of postoperative iritis. Perma- 
nent mydriasis has been observed 
after cataract surgery, in patients 
who have had prolonged use of atro- 
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pine administered topically, for the 


same reason that it is observed after 
penetrating keratoplasty (especially 
in keratoconus). A short acting myd- 


- rlatic-cycloplegic is safer. 


The histopathologic appearance of 
a typical Descemet tube was reported 
30 years after childhood trauma. 
These findings gave histopathologic 
support to the views and conclusions 
made by Donaldson and Smith £1966) 
in their clinical study, ie, that Desce- 
met tubes are strands of vitreous sur- 
rounded by a continuous layer of cor- 
neal endothelium that has secreted a 
coat of secondary Descemet mem- 
brane all over the surface of the 
strand.** These tubular structures are 
usually found in patients who had 
previous needling operations for con- 
genital cataracts or perforating cor- 
neal injuries. It is more rarely seen in 
eyes after adult cataract surgery, 
unless a markedly beveled corneal 
incision was made. The reason for 
this is suggested by the fact that the 
corneal endothelium normally covers 
the posterior surface of the cornea as 
a delicate monolayer and ends pe- 
ripherally at Schwalbe line. Limbal 
incisions are unlikely to involve the 
corneal endothelium. A strand of vit- 
reous that is adherent to the cornea 
and central to Schwalbe line is more 
likely to be surrounded and enclosed 
by proliferating endothelium and a 
newly secreted Descemet membrane. 
It was in vogue years ago to make a 
beveled corneal incision with a knife 
needle in needling a congenital cata- 
ract. Descemet tubes have also been 
observed surrounding zonular fibers, 
and it is not inconceivable that endo- 
thelium may enclose a strand of clot- 
ted blood or fibrin or even a strand of 
particulate debris. 

An interesting observation was 
made by one author in two patients 
who underwent routine cataract ex- 
traction. Results of pathologic exami- 
nation of the excised iris leaves after 
sector iridectomies revealed a plaque 
of stratified squamos epithelium on 
the iris surface.. The author postulat- 
ed that the forceps that were used to 
grasp the iris for iridectomy had be- 
come contaminated with surface ep- 
itheilium earlier in the operation. He 
suggested that introduction of surface 
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epithelium to the interior of the eye 
by contaminated instruments could 
be a factor in epithelialization of the 
anterior chamber in eyes of patients 
whose postoperative courses were 
unremarkable from the standpoint of 
wound healing.’ Although experi- 
mental attempts to produce epithe- 
lialization of the anterior chamber by 
implantation of epithelium have been 
uniformly unsuccessful, the author’s 
observation that epithelium can be 
inadvertently placed on the iris sur- 
face should not be taken lightly. 
Therefore, it is prudent not to use in- 
struments within the anterior cham- 
ber (eg, for iridectomy) if they were 
used earlier in the procedure. Anoth- 
er paper reported the rare occurrence 
of intracorneal cysts with epithelial 
lining in eight patients after trauma, 
needlings for congenital cataracts, 
and routine extraction of a senile cat- 
aract. Cysts of the cornea develop 
from the proliferation of epithelial 
cells that have been displaced into 
the substance of the cornea. This may 
result from a foreign body inserting 
a fragment of surface epithelial cells 
into the stroma or from a temporary 
gaping of the wound that allows the 
entrance of surface epithelial cells, 
which become isolated due to closure 
of the surface wound. If structural 
barriers are sufficient, a localized cyst 
develops. As for therapy, the authors 
found simple drainage and aspiration 
to be of no benefit. The most effective 
treatment appeared to be excision of 
at least a portion of the anterior wall 
of the cyst and destruction of the epi- 
thelial cells with chemical cautery, 
such as 1% tincture of iodine followed 
by neutralization with cocaine.*8 
Another author suggested a com- 
bined operation of air injection and 
cyclodialysis as a prophylactic meas- 
ure against subsequent development 
of glaucoma for those cases of apha- 
kia where flat anterior chambers in 
the postoperative period have given 
rise to organized peripheral anterior 
synechias, obliterating three fourths 
or more of the circumference of the 
angle. Organized peripheral anterior 
synechiae develop when the anterior 
chamber remains flat in the postoper- 
ative period for some length of time. 
Chances of its development are great- 


er when the uveal reaction in the eye 
is more intense than usual. The au- 
thor used this procedure in 11 cases of 
flat anterior chamber, with peripher- 
al anterior synechiae obliterating 
three fourths of the circumference of 
the angle. The cases were followed up 
for at least two years. Only in two 
patients did tension increase and, in 
these, gonioscopic examination re- 
vealed complete closure of the cyclo- 
dialysis cleft, necessitating repetition 
of the procedure.®® I have used this 
procedure successfully in a patient 
whose anterior chamber was com- 
pletely flat for 67 days after cataract 
extraction. 

A retrospective study of 1,726 cata- 
ract extractions, 1,189 of which were 
for senile cataract, was reported. De- 
tachment of the choroid occurred in 
3.3% of the cases. It most frequently 
developed following disappearance of 
the anterior chamber, especially af- 
ter the removal of corneal sutures.® 
Another paper reported bilateral cho- 
roidal detachments following cataract 
operation, which had been performed 
consecutively in both eyes of one pa- 
tient. A choroidal detachment ap- 
peared in the right eye ten days after 
operation and persisted for five days. 
In the left eye, a choroidal detach- 
ment was detected the day following 
surgery, and at the same time, a cho- 
roidal redetachment occurred in the 
right eye in the same region as before. 
This suggested to the author that in 
operating on both eyes consecutively, 
choroidal detachment may occur sym- 
pathetically.” 

Glaucoma. — Further evidence was 
submitted supporting Anderson’s 
electron microscopic studies, which 
showed that zonulytic glaucoma re- 
sulted from the mechanical obstruc- 
tion of the trabecular meshwork by 
lysed zonular fragments. In one study, 
the trabecular meshwork of five 
rhesus monkeys was examined by 
electron microscopy. The eyes were 
removed at various intervals (15 
minutes to 80 days) after injection of 
chymotrypsin in the posterior cham- 
ber. Fine fibrillar material (zonular 
fragments) was demonstrated in the 
intertrabecular spaces, which had the 
same appearance as the remnants of 
the zonular fibers in the region of the 
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ciliary body. The distribution of these 
zonular fragments varied in different 
sectors of the eyes. In some sectors, 
zonular fragments were so numerous 
that the entire filtering area of the 


inner wall of Schlemm canal was- 


blocked. Another investigation 
examined human donor eyes and lens 
specimens from cataract surgery af- 
ter perfusion with chymotrypsin. 
Samples were prepared and viewed 
with a scanning electron microscope. 
The findings were consistent with the 
concept that the enzyme causes a 
breakdown and fragmentation of 
zonular fibers, primarily near the cil- 
iary body, which then break loose and 
travel into the anterior chamber 
causing a temporary blockage of the 
filtering meshwork and subsequent 
glaucoma.” 

Classic malignant glaucoma is 
characterized by shallowing or flat- 
tening of the anterior chamber and 
elevation of tension after an opera- 
tion for angle-closure glaucoma, de- 
spite the presence of an open colo- 
boma of the iris. The tension may be 
normal at first but eventually it be- 
comes elevated. The time of onset 
varies; it may occur immediately af- 
ter surgery or a year or more later. 
Often the onset coincides with the 
cessation of cycloplegic drops after 
surgery or with the institution of 
miotic drops. As pointed out in an 
excellent study, it may persist in eyes 
in which the lens has been extracted 
with the intention of counteracting 
the malignant course. In such apha- 
kic eyes, the features and behavior of 
the malignant glaucoma is similar to 
that in phakic eyes. In phakic eyes, 
the tips of the ciliary processes may 
be seen to touch the lens when viewed 
through iris colobomata. The ciliary 
processes are frequently rotated ante- 
riorly, with their tips sometimes flat- 
tened against the lens. The anterior 
vitreous face appears to be abnormal- 
ly forward behind the ciliary pro- 
cesses and in aphakic eyes it touches 
or adheres to the ciliary processes. 
The posterior border of the vitreous is 
easily identified and an optically 
clear space is demonstrated behind it. 
The author reviewed experience with 
Chandler technique in combating 
malignant glaucoma in those cases in 
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which medical therapy was unsuc- 
cessful. In 14 phakic and 12 aphakic 
eyes, there was not a single failure. 
No major complications resulted from 
the procedure. In phakic eyes, a 
communication was created between 
the retrovitreal space and the posteri- 


` or chamber by passing an 18-gauge 


needle through a scleral wound that 
was 4 mm posterior to the limbus and 
12 mm into the vitreous. The tip was 
moved from side to side a few milli- 
meters, and fluid was allowed to es- 
cape from the needle and wound spon- 
taneously. Whether fluid escaped or 
not, a syringe was attached to the 
needle and 1 to 1.5 ml of fluid was 
aspirated. This procedure opened the 
anterior and posterior surfaces of the 
vitreous. In aphakic eyes, the wound 
of entry was made at the limbus 
through an existing or newly made 
iris coloboma, since there was no lens 
to be injured. In all eyes, a small 
amount of saline was injected into the 
anterior chamber through a previous- 
ly made paracentesis wound to re- 
store the shape of the semicollapsed 
globe. Complete filling of the anterior 
chamber was avoided since the saline 
may flow back behind the vitreous. 
The anterior chamber was then filled 
with a large bubble of air, but the eye 
was left mushy soft. Atropine was 
instilled and continued for an indefi- 
nite period.” This is a remarkable 
achievement in what has been one of 
ophthalmology’s most vexing prob- 
lems. 

A case of bilateral aphakic malig- 
nant glaucoma was reported in a pa- 
tient two months after cataract ex- 
traction in one eye and 12 years later 
in the other eye. The course of events 
and response to treatment in each eye 
indicated the presence of intercham- 
ber block that was similar to that fol- 
lowing lens removal for malignant 
glaucoma. The author suggested that 
when standard surgical measures, 
such as iridectomy and anterior vit- 
rotomy, fail, an anterior vitrectomy 
may be the only choice. Unfortunate- 
ly, by this time the cornea may be 
decompensated due to vitreous adher- 
ent to it. Thus, he recommended ante- 
rior vitrectomy for those cases that 
resemble the malignant glaucoma 
seen in phakic eyes with persistence 


‘of the glaucoma following lens remov- 


al. Chandler’s method, which was 
described earlier, would be ideally 
suited and far less traumatic than an 
anterior vitrectomy. As discussed 
earlier, if aphakic pupillary block 
does not respond to an anterior vit- 
rotomy, a through-and-through dis- 
cision of the vitreous is usually cura- 
tive. 

Vitreous Complications.—In a 
discussion of postoperative cataract 
complications related to the vitreous, 
an author pointed to problems occur- 
ring both anteriorly, such as vitreo- 
corneal adherence and pupillary 
block, and posteriorly, such as trac- 
tion on the macula and optic nerve as 
well as retinal detachment. This pa- 
per reemphasized the multivaried 
role played by the vitreous in postop- 
erative complications.** The author 
stated that “herniation of the hyaloid 
with vitreous touch or with vitreous 
block can be corrected by a posterior 
sclerotomy and air injection.” This is 
a good treatment for early vitreocor- 
neal adherence, as was emphasized 
by Leahey, but iridectomy and ante- 
rior vitrotomy are more effective in 
treating pupillary block. There was 
some implication that Irvine syn- 
drome is due to vitreous traction at 
the macula, which it is not. Traction 
at the macula is a definite entity that 
is uncommon, found more often in 
phakic eyes, and far less frequent 
than Irvine syndrome. Fluorescein 
angiography is useful in this differen- 
tiation. The statement was also made 
that vitreous traction on the optic 
nerve may cause a sudden and 
marked decrease in vision and the 
clinical appearance of an optic neuri- 
tis. This is a controversial subject. I 
consider most cases of so-called post- 
operative optic neuritis to be exam- 
ples of ischemic optic neuropathy. 

In a paper dealing with prevention 
of vitreous loss, investigators made 
limbal incisions in rabbits’ eyes to 
mirror the initial steps of a lens ex- 
traction. They found that the vitreous 
body loses water and decreases in 
weight when the eye is open. Pre- 
vious digital massage did not in- 
crease this vitreous weight change, 
but hyperosmolar therapy did. 
Whether vitreous mass is reduced is 
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more than theoretical, in spite of the 
fact that, when the eye is open, intra- 
ocular pressure becomes equilibrated 
with atmospheric pressure. Any posi- 
tive pressure against the globe will 
prolapse the vitreous forward, but if 
less vitreous is present, a margin of 
volume displacement becomes avail- 
able to offset small vectors that are 
directed towards expelling the vitre- 
ous.” Other authors applied ocular 
compression beyond the conventional 
five minutes following retrobulbar 
injection in order to potentiate the 
initial ocular hypotony and to pre- 
vent the rebound recovery until the 
end of the cataract extraction. They 
described an “ocular pressor,” which 
was used to continue the pressure 
against the globe and orbit during 
initial dissection until the anterior 
chamber is opened. Expression of in- 
terstitial fluid and blood from the or- 
bital tissues appears to play a role in 
the reduction of the temporary exoph- 
thalmos from retrobulbar injection 
and production of enophthalmos after 
prolonged ocular and orbital cormpres- 
sion. The reduction of fluid volume in 
the vitreous body also plays a role in 
the production of ocular hypotony.® 
One author encountered six instances 
of vitreous loss in 78 cataract extrac- 
tions with the patients in the horizon- 
tal position but none in 107 extrac- 
tions with the patients in the head-up 
position and when subconjunctivally 
administered epinephrine was used. 
In a series of 20 patients in which 
these measures were employed in al- 
ternate cases, an air bubble after 
removal of the lens was present in all 
ten patients who were operated on in 
the head-up position and to whom 
epinephrine was subconjunctivally 
administered, but in none of the other 
ten patients. He postulated that opti- 
mum head elevation and dosage of 
subconjunctivally administered epi- 
nephrine minimized ocular and orbi- 
tal vascular congestion in cataract 
surgery.°° Another study reported 
measurements of the anterior cham- 
ber depth in 65 ‘patients before cat- 
aract surgery. The investigation 
showed that operative loss of vitreous 
was more frequent in persons in whom 
the anterior chamber depth was less 
than 2 mm. The authors believed that 
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measurements of anterior chamber 
depth could alert the surgeon to a po- 
tentially dangerous case so that pre- 
ventive measures could be em- 
ployed.!° Anterior vitrectomy was 
employed in ten cases of operative loss 
of vitreous: eight senile cataracts, one 
spherophakia, and one dislocated lens. 
No serious complications were ob- 
served during and after the operation. 
The follow-up period varied from three 
months to two years. Satisfactory 
visual acuity was obtained.'®! Anoth- 
er study attributed a higher incidence 
of postoperative rupture of the ante- 
rior hyaloid after cryoextraction, not 
to the cold temperature, but to a too 
rapid extraction that this method 
permits. The surgeon is tempted to 
carry out the extraction too rapidly 
owing to the tight adhesion of the 
cryoprobe to the lens.'®? Their conclu- 
sion does not appear to be unreasona- 
ble. 

Cystoid Macular Edema.—The 
maculae of 14 eyes of ten patients 
were studied by fluorescein angiogra- 
phy as early as possible after un- 
eventful cataract extraction. Leakage 
of dye appeared initially within the 
retina in the perifoveal area in an 
irregular circular pattern resembling 
the Irvine-Gass syndrome in five eyes 
of three patients. Leakage of the dye 
varied. In one eye, leakage of the dye 
was prolonged until the 117th postop- 
erative day, but the visual acuity and 
intraocular pressure remained good. 
The author believed that diabetes or 
bronchial asthma seemed to influence 
dye leakage and he concluded that 
the cause of the leakage was due to 
the hypotony, which was associated 
with lens extraction.’ The series is 
too small to make such conclusions 
regarding diabetes and asthma. As 
for the hypotony concept, why then 
doesn’t cystoid macular edema occur 
after filtering procedures for glau- 
coma? Another paper provided the 
now well-known description of this 
syndrome in eight eyes of seven pa- 
tients. The authors stated that the 
presence of the disease is suspected if 
the visual acuity suddenly falls after 
postoperative vision has been good. 
The clinical picture consists of a pro- 
longed external irritation, cyclitis, 
and edema of the papilla and macula. 


The angiographic pattern of dye dif- 
fusion at the optic nerve and a star- 
shaped fluorescence at the posterior 
pole of the eye confirm the diagno- 
sis, 194 

An excellent study in which flu- 
orescein angiography was performed 
between the 4th and 16th weeks after 
cataract surgery disclosed an inci- 
dence of cystoid macular edema in 
40% of the patients. The authors be- 
lieved that this was probably an un- 
derestimate, since patients who de- 
veloped cystoid macular edema after 
16 weeks would have been missed in 
the study and since some cases occur- 
ring between the 4th and 16th weeks 
could have been missed because angi- 
ography was not performed at the 
right time. The peak incidence oc- 
curred between the sixth and eighth 
weeks. Most cases were transient, 
and in many, the edema, although 
obvious angiographically, was mild 
enough to be missed clinically by 
Hruby lens examination. As to the 
cause, the authors believed that 
many factors probably play a role, 
such as anterior vitreous changes, 
systemic vascular factors, and other 
factors. Now that they recognize the 
high incidence of cystoid macular 
edema in those patients without ap- 
parent anterior vitreous pathologic 
characteristics or macular edema 
that was too mild to be clinically sig- 
nificant, their viewpoint on pathogen- 
esis shifted. One would have asked, 
20 years ago, what makes a small 
percentage of patients develop cystoid 
macular edema after cataract extrac- 
tion? One now asks, what factors pro- 
long or aggravate the common in- 
crease in retinal vascular permeabili- 
ty and tendency to develop cystoid 
macular edema after cataract extrac- 
tion? Their study indicated that an 
inflammatory process probably plays 
the main causative role and that di- 
rect vitreous traction at the macula is 
not implicated.'® The first case of cys- 
toid macular edema after cataract 
extraction that was studied both clin- 
ically and histopathologically was re- 
ported. No evidence of direct macular 
traction was found, but an iridovit- 
real adhesion suggested possible pe- 
ripheral traction. The case improved 
clinically commensurate with topical- 
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ly applied and systemically adminis- 
tered steroid therapy, and no func- 
tional or histological macular impair- 
ment was found 18 months later.’ 
Although in 1953 Irvine suggested 
that direct vitreous traction on the 
macula as a significant cause of vis- 
ual impairment in his syndrome, 
this concept is now considered erro- 
neous by most observers. It must be 
remembered that the current sophis- 
tication in examining the macula did 
not exist at that time. Also, it must 
not be concluded from this case that 
all eyes recover normal macular func- 
tion. In some, the cystoid macular 
edema persists indefinitely, and in 
others, macular degeneration and 
even hole formation may result, as 
shown by Gass. 

Infection and Inflammation. — A 
double-blind study was performed in 
which a polymyxin B-neomycin solu- 
tion was used to irrigate the anterior 
chamber during cataract surgery in 
half of the cases and only the diluent 
(physiologic saline) in the other half. 
The rationale for placing antibiotics 
in the anterior chamber is the imme- 
diacy of their contact with any organ- 
isms present, while the latter are still 
few in number. There were more than 
21/2 times as many complications in 
the antibiotic-treated group than in 
the placebo group, and they were also 
more severe and longer in duration. 
No infections were found in either 
group. The cause was attributed pos- 
sibly to a direct toxic effect of the an- 
tibiotic on ocular structures.'” A 
safer method of getting a significant 
antibiotic level within the eye during 
intraocular surgery is via the subcon- 
junctival or sub-Tenon’s route at the 
outset of surgery. If gentamicin is 
used, it should be via the sub-Tenon’s 
route to avoid chemosis. 

Particulate contamination is still 
observed in cataract surgery. Two 
cases were reported in which a piece 
of cellulose sponge was found resting 
on the anterior surface of the iris af- 
ter cataract extraction. Although the 
eyes showed a good tolerance to the 
foreign bodies, the author recom- 
mended care in handling the 
sponges.!°* These sponges do fragment 
and it is almost impossible not to 
leave particles in the eye while per- 
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forming a partial anterior vitrecto- 
my. Their indiscriminate use within 
the anterior chamber should be 
avoided in other cases. A more seri- 
ous type of postoperative inflamma- 
tion due to particulate contamination 
was reported in which endophthalmi- 
tis occurred in six patients after un- 
complicated cataract extraction, 
which was eventually traced to the 
use of a surgical drape dusted with 
fine starch powder. The clinical 
course of the reaction was attenuated 
in all cases by corticosteroid therapy. 
The inflammatory effects of intraocu- 
larly injected starch in both high and 
low dosage was evaluated in rabbits. 
Histologic examination of these ani- 
mals’ eyes disclosed a two-stage reac- 
tion that was characterized by a pre- 
dominantly lymphoid reaction in the 
low-dosage group and a polymorpho- 
nuclear leukocyte reaction in the 
high-dosage group, which, with time, 
proceeded to a granulomatous stage 
that was similar to an inert foreign 
body reaction.'°° We must all be 
“watch dogs,” always on the alert for 
deficiencies in products thrust upon 
us by overzealous manufacturers. 
One author studied pus and mucus 
around sutures following cataract 
extraction by a technique of vital 
staining with a mixture of tetrazo- 
lium and alcian blue. Bared sutures 
were always enveloped in mucus. Pus 
was more often seen around con- 
junctival sutures (57%) than around 
corneoscleral sutures (29%). The 
incidence of pus around sutures 
seemed to be independent of the su- 
ture material used (7-0 silk or 6-0 col- 
lagen) and the postoperative interval 
(two days to four months). The inci- 
dence rose with infectious conjuncti- 
vitis. Mucus was found in diastases 
after gaping conjunctival wounds and 
pus was found in 45% of them. Mi- 
croabscesses at the suture were noted 
in 9% of eyes. Another author com- 
pared 320 cryoextractions with 320 
cataract extractions that were per- 
formed with forceps. Postoperative 
iritis was detected much more fre- 
quently in the cryo group, which he 
attributed to the trauma of the iris 
retractor.''® This reviewer has long 
believed that the large iris retractors 
used in cryoextraction may massage 


the ciliary processes and cause a se- 
vere postoperative uveitis. The iris 
should be retracted with smooth for- 
ceps or with a sponge. 

One study pointed to the reluctance 
of ophthalmologists to insert a needle 
into an inflamed, recently operated 
eye to obtain a sample of fluid for cul- 
ture, unless there is a reasonable 
chance that some decision-making 
information can be obtained. Accord- 
ing to the authors, the opinion of 
many ophthalmologists that anterior 
chamber taps fail to yield useful in- 
formation can be derived, at least in 
part, from the results of taps reported 
in the literature. In their series of 14 
cases of postoperative endophthalmi- 
tis, bacteria were recovered by cul- 
ture in five, or about one third of the 
specimens, which is ample justifica- 
tion for obtaining material for cul- 
ture. They also agreed with previous 
reports that extracapsular extraction 
seems to have a higher incidence of 
postoperative endophthalmitis than 
intracapsular extraction.''! This pa- 
per emphasized the important point 
that separate smears and cultures 
should be taken from the material in 
the conjunctival sac and from the 
anterior chamber with the least pos- 
sible delay. Approximately 0.2 to 0.3 
ml of the aqueous sample should be 
inoculated immediately into fresh 
blood agar, a highly nutritious broth, 
an anaerobic medium (such as thio- 
glycollate), Sabouraud medium, or 
other media, if preferred. However, 
treatment should not be delayed, 
pending the identification of the in- 
vading organism. 

Two cases of Serratia marcescens 
endophthalmitis were reported, one 
after cataract extraction and one af- 
ter an intraocular penetrating injury. 
The organism is a gram-negative coc- 
cobacillus, which is presently classi- 
fied in a division of the Enterobacte- 
riacee with Klebsiella and Enterobac- 
ter. The patient undergoing cataract 
surgery received 100,000 units of 
aqueous penicillin and 6.8 mg of gen- 
tamicin sulfate at surgery, but 32 
hours after surgery, hypopyon, pain 
and edema of the eyelids occurred. 
The authors emphasized that these 
cases are of considerable concern 
since the severity of the infection, 
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with its rapid progression to a pan- 
ophthalmitis and orbital cellulitis in 
both patients despite appropriate an- 
tibiotic therapy, is similar to the se- 
verity of infections reported in other 
parts of the body. Because of the po- 
tential severity of ocular involve- 
ment, it should be called to the atten- 
tion of ophthalmologists.!” 

Two eyes with endophthalmitis 
phaco-anaphylactica, which were 
enucleated because of suspected sym- 
pathetic ophthalmia, were investi- 
gated with the light and electron mi- 
croscope. The anterior lens capsule 
was ruptured and was surrounded by 
an inflammatory cell mass, which 
included polymorphonuclear leuko- 
cytes, mononuclear phagocytes, a few 
epithelioid cells, and giant cells. The 
posterior part of the retina and cho- 
roid appeared relatively normal, but 
more anteriorly cellular infiltration 
was apparent. 1! 

Detachment of Descemet Mem- 
brane.— One paper discussed what 
occasionally is a serious complica- 
tion of cataract surgery, detach- 
ment of Descemet membrane. Some 
patients apparently have a predispo- 
sition to develop this, while in others 
it is due to faulty instrumentation or 
poor surgical technique. A shallow 
anterior chamber predisposes to this 
problem. Treatment consists of one or 
more of the following: (1) a complete 
bubble of air in the anterior chamber; 
(2) reposit Descemet membrane with 
a spatula; and (3) separate adhesions 
to iris or vitreous initially."4 During 
a symposium, a panelist stated that 
some corneas that were very edema- 
tous due to separation of Descemet 
membrane after cataract extraction 
were observed by him and the majori- 
ty of these did well. If recognized at 
the time of surgery, it has been sug- 
gested that one should suture the dis- 
located membrane. This panelist op- 
posed this and suggested injecting a 
large bubble of air into the anterior 
chamber at the end of the opera- 
tion. Another study reported two 
cases of detachment of Descemet 
membrane occurring as a complica- 
tion of cataract surgery. Progressive 
bullous keratopathy was improved by 
surgical reposition of the membrane. 
These cases supported the contention, 
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according to the authors, that early 
recognition followed by early surgical 
intervention may lead to restoration 
of useful vision in an eye that would 
otherwise be damaged by progressive 
corneal edema. Their technique con- 
sisted of making a Ziegler knife open- 
ing away from the detachment and 
repositing it with a cyclodialysis spat- 
ula under microscopic control." Cri- 
teria for surgical intervention must 
be established by the extent of the 
detachment and by the progressive 
nature of the bullous keratopathy. 
Corneal Edema.—The subject of 
corneal edema after cataract extrac- 
tion received wide attention during 
the past year. When asked how he 
would manage the intact vitreous face 
that was adherent to the posterior 
surface of the cornea three weeks af- 
ter cataract surgery, a panelist at a 
symposium covered the subject. well. 
He answered that if there was solid 
vitreous touch, he would treat the 
patient medically with glycerol, ad- 
ministered orally, and mydriatics, 
applied topically, for several days. 
Many times the formed vitreous re- 
cedes on this regimen. If this does not 
work, one may wait because, in many 


. of these cases, the vitreous retracts 


over the next weeks without leaving 
any permanent damage. But if the 
vitreous adhesions remain and if the 
area of touch broadens, and particu- 
larly if the cornea becomes edema- 
tous, the corneal damage can become 
irreversible. In this situation, the 
pachymeter is useful. Pachymetry is 
the technique of measuring corneal 
thickness; corneal thickness is a 
measure of endothelial function. If 
pachymetry indicates about 30% in- 
crease of thickness, the cornea is very 
close to the level at which epithelial 
edema will ensue. Surgery is then 
indicated. The surgeon injects an air 
bubble first and then aspirates fluid 
vitreous either through the pupil 
with an 18-gauge needle or through 
the pars plana. The essential meas- 
ure is to slash the vitreous surface so 
that the hyaloid is no longer intact. 
The reason that touch begins is that a 
relative block to the flow of fluid 
forms. Aqueous then pushes the vit- 
reous face through the pupil. If one 
slashes the vitreous face, one relieves 


the relative block and usually the vit- 
reous retracts. However, if the vitre- 
ous is attached firmly to the posterior 
surface of the cornea, nothing will 
help. The endothelium becomes irre- 
versibly damaged. In this situation, 
one might as well give up and later do 
a penetrating keratoplasty.'!” This 
statement covers the subject well. My 
only comment is that it is not always 
necessary to Incise the anterior face 
of the vitreous. If there is some shal- 
lowness of the anterior chamber and 
if the pupil does not dilate, pupillary 
block is definitely present and ante- 
rior vitrotomy is useful. However, if 
the pupil does dilate and the anterior 
chamber is of normal depth, I have 
succeeded several times in solving 
the problem by aspirating fluid vitre- 
ous through the pars plana and plac- 
ing air in the anterior chamber 
through a limbal wound (modified 
Leahey treatment). Postoperatively, 
glycerin is given orally for four days 
(twice daily) and the pupil is kept di- 
lated. The reason I would. prefer not 
to slash the anterior hyaloid in some 
cases is that the endothelium may be 
damaged and loose vitreous fibrils 
may course through the anterior vit- 
rotomy opening and readhere to the 
sick areas of the cornea. 

Another author manages this prob- 
lem by vitreous face discission 
through a posterior approach. A track 
incision is made in one of the lower 
quadrants of the cornea into the ante- 
rior chamber. A pars planotomy inci- 
sion is made radial to the cornea from 
4.5 to 6 mm from the limbus. A 1.5- 
mm wide Wheeler knife is thrust 
through the center of this opening 
into the vitreous, turned 90°, permit- 
ting about 1 ml of vitreous fluid to 
escape. If none escapes, an 18-gauge 
needle that is attached to a syringe is 
used to aspirate retrovitreal aqueous. 
Air is injected into the anterior cham- 
ber through the previously prepared 
limbal wound. The anterior vitreous 
face is then ruptured from behind 
through the pars plana opening, us- 
ing a bent 1°/4-inch sharp 30-gauge 
needle attached to a 2-ml syringe. A 
large hole is obtained. To verify the 
rupture, some of the air is aspirated 
and then reinjected. Preference for 
the posterior approach is derived 
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from several factors. Firstly, the na- 
ture and direction of the corneal track 
incision does not permit good access 
to the vitreous face. Secondly, if one 
did cut the vitreous face through the 
track incision, strands of vitreous 
might come up to and stick to the cor- 
neal wound, which is a very undesir- 
able circumstance. Thirdly, entering 
with the sharp needle at the pars 
plana gives one a longer working ra- 
dius, permitting greater sweeping 
movements of the tip and thus larger 
tears may be made in the vitreous 
face.!!8 This is an apparently useful 
approach that deserves further atten- 
tion. 

When corneal edema becomes ir- 
reversible after cataract extraction, 
whether due to vitreous adherence or 
not, penetrating keratoplasty must 
be considered. One author reported 
that the results of penetrating kera- 
toplasty in aphakic eyes, particularly 
in bullous keratopathy, were compa- 
rable to that obtained in phakic eyes. 
Good technical results vary from 72% 
to 90% or better among several sur- 
geons. Technical improvements over 
the past ten years have helped in ob- 
taining better results, but the main 
factors seems to be related to vitreous 
management and the recognition and 
treatment of preoperative and postop- 
erative glaucoma. On the basis of 
degree of corneal disease, pathologi- 
cal changes in the anterior segment, 
and glaucoma, cases can be given 
various prognoses. He reported 72% 
clear grafts, between six months and 
one year postoperative, in a series of 
85 patients with unfavorable prog- 
noses.'!9 A well-known keratoplasty 
surgeon stated that the most common 
indication for keratoplasty in aphakic 
eyes is chronic corneal edema or bul- 
lous keratopathy. Although the re- 
sults have improved considerably in 
recent years, he considers that this is 
still a relatively unfavorable condi- 
tion for keratoplasty. A review of 209 
aphakic grafts followed up for two or 
more years showed a 69% incidence of 
clear grafts. Factors that are impor- 
tant in the prognosis were summa- 
rized as follows: (1) Area of the edema 
is important. If it involves the entire 
cornea, prognosis is less favorable. (2) 
Severity of the edema is important. If 
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the recipient cornea is greater than 
1¥2 times normal thickness, progno- 
sis is poorer. The excess of recipient 
thickness almost invariably appears 
on the posterior surface where the 
stroma imbibes aqueous, leading to 
increased edema and poor union. 
Exposed recipient stroma may result 


‘in a retrograft membrane. (8) Adher- 


ent iris to the cornea makes for a 
poorer prognosis. (4) Vitreous in the 
anterior chamber is important. This 
must be effectively removed. (5) Glau- 
coma is an important factor. This is 
responsible for more failures than is 
any other single factor.'*° This same 
author, responding to a question as a 
panelist, stated that when Fuchs’ 
dystrophy is associated with a cata- 
ract, he does a combined procedure if 
he estimates that final visual acuity 
will be less than 20/70. There is one 
exception. When one has a case of 
Fuchs’ dystrophy with a shallow an- 
terior chamber and an early cataract, 
it is mandatory to do both procedures 
simultaneously. This is because of the 
danger of an obstruction to the out- 
flow angle and a severe glaucoma in 
the postoperative period. The reason 
for this is that when the graft is su- 
tured into position, there is always a 
loss of corneal convexity and also a 
little increase in the corneal edema, 
so that a shallow angle preoperative- 
ly may become a closed angle postop- 
eratively. 1” 

An author studied 28 corneal but- 
tons that were removed from aphakic 
eyes during the course of keratoplas- 
ty. Nineteen showed bullous keratop- 
athy secondary to endothelial de- 
generation. Less than one half of the 
cases exhibited cornea guttata in the 
fellow eye, and none of the pathologi- 
cal specimens had the posterior ex- 
crescences of Descemet membrane 
characteristic of endothelial dystro- 
phy. The author suspected that, con- 
sidering the poor condition of the host 
endothelium, the condition of the 
donor endothelium may play a more 
important role in grafts of this type. 
He therefore recommended younger 
donor material. He also believed that 
stromal overgrowth was due to 
formed vitreous in contact with the 
wound. This prevented endotheliali- 
zation of the posterior aspect of the 


wound, leaving stromal fibroblasts 
free to proliferate in the tissue cul- 
ture-like aqueous. !?? 
Hemorrhage.—One of the most 
frightening and serious complications 
of cataract surgery is the sudden oc- 
currence of an expulsive hemorrhage. 
Fortunately, it is rare and will be 
witnessed only a few times, at most, 
by an ophthalmic surgeon. One paper 
described a favorable evolution of two 
cases of expulsive. hemorrhage. One 
occurred during the cataract extrac- 
tion,.immediately after the incision; 
the second occurred two weeks after 
surgery. Both eyes finally attained 
20/100 visual acuity. In one patient, 
the opposite eye had a cataract ex- 
traction that was followed by an 
intraocular hemorrhage that cleared. 
A retinal detachment was noted and 
repaired three years later. (It was 
complicated by an intravitreal hem- 
orrhage.) Final visual acuity was 
20/20. When the second eye under- 
went cataract surgery at age 40 
years, an expulsive hemorrhage oc- 
curred after making the incision. Two 
posterior sclerotomies were made 8 
mm from the limbus, with aspiration 
of bright red blood. The eye had no 
light perception for two months but 
finally attained 20/100 vision. The 
second patient was aged 70 years 
and had advanced arteriosclerosis. A 
stormy postoperative course resulted 
with a very painful eye and a flat an- 
terior chamber. Two weeks postoper- 
atively, a prolapse of ciliary body was 
observed. It was punctured and a 
sudden gush of blood-tinged fluid oc- 
curred. The ciliary body was reposit- 
ed and the wound was closed. There 
was no light perception for two 
months but final visual acuity was 
20/100.'23 Both cases are noteworthy 
in that there was no light perception 
for two months in each. The first pa- 
tient evidenced bilateral bleeding 
that has been observed by others, in- 
cluding this reviewer. Both eyes 
demonstrated commonly mentioned 
etiologic factors, myopia.and endo- 
crine disturbance in the first patient 
and arteriosclerosis in the second. 
Neither had glaucoma. The only eyes 
that are salvagable are those where 
the hemorrhage occurs during sur- 
gery, as.in these two cases. When it 
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occurs after surgery, the intraocular 
contents are expelled and the eye is 
usually lost. 

Another paper described a case of 
expulsive hemorrhage with a success- 
ful outcome. However, there is some 
doubt as to the true nature of the 
hemorrhage since it was discovered 
as the surgical dressing was being 
applied. There was no loss of vitreous. 
A posterior sclerotomy with evacua- 
tion of blood was performed. The final 
vision in this 46-year-old woman was 
20/60. There is a big difference 
between a subchoroidal venous hem- 
orrhage and an expulsive arterial 
hemorrhage. This case may have 
been an example of the former. A 
third paper summarized 43 cataract 
extractions complicated by expulsive 
hemorrhage. The authors described 
the hemorrhage as typical in 23 pa- 
tients, incomplete expulsive hemor- 
rhage in 16, and in 4, the develop- 
ment of a fulminating expulsive 
hemorrhage was prevented by imme- 
diate posterior sclerotomy anc injec- 
tion of air into the anterior chamber 
and vitreous. In 14 patients, the hem- 
orrhage occurred on the operating 
table and at different intervals post- 
operatively in the remainder. Patho- 
logical examination of 33 enucleated 
eyes proved the expulsive hemor- 
rhage to be due to a rupture of a pos- 


` terior ciliary artery.” A paper re- 


ported on the occurrence of expulsive 
hemorrhage in patients operated on 
in a university hospital from 1960 to 
1970. There were 11 such disasters in 
3,870 cataract operations, which is an 
incidence of 0.28%.!?6 A tabulation 
made by this reviewer revealed 110 
expulsive hemorrhages in 55,735 cat- 
aract extractions, which is an inci- 
dence of 0.2%. Another review of a 
large series revealed that one third of 
the cases occurred during the surgery, 
one third between three and six 
hours later, and one third between 
seven hours and nine days. The 
source of the hemorrhage is usually 
one of the numerous arteries supply- 
ing the uveal tract. Most anatomic 
studies have implicated one of the 
short posterior ciliary arteries, usu- 
ally at a site where the vessels enter 
the eye, ie, where the extravascular 
pressure changes from atmospheric to 
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that of the intraocular pressure. 

One author reported the beneficial 
action of glycerin in traumatic and 
postoperative hyphema. It was used 
in treating 38 patients with well-pro- 
nounced hyphema. Glycerin noticea- 
bly accelerated resorption of hyphe- 
ma and was particularly effective in 
dealing with “liquid” hyphema. In 
“dry” and “mixed” hyphema, it was 
suggested that glycerin should be 
combined with subconjunctival injec- 
tions of fibrinolytic preparations. !?’ 
Hyphema following cataract extrac- 
tion usually resolves with no serious 
lasting effects. However, I have re- 
cently observed two patients, who 
had hyphema with elevation of intra- 
ocular pressure, who responded rap- 
idly to hyperosmotic therapy, but 
blood staining of the corneas resulted. 
The beneficial effect of hyperosmotic 
therapy, aside from lowering intra- 
ocular pressure, is thought to be due 
to a favoring of aqueous flow. Aceta- 
zolamide, on the other hand, inhibits 
aqueous flow. 

Retained Lens Material.—Fol- 
lowing an extracapsular cataract ex- 
traction, the pupillary space may be 
optically obstructed by spherical 
globules known as Elschnig pearls. 
The latter represent aberrant at- 
tempts of the lens epithelium to form 
new lens fibers. In addition, a sheet- 
like deposition of hyaline material, 
resembling lens capsule, may be laid 
down in the pupillary space. The indi- 
vidual subcapsular epithelial cells 
enlarge and swell to such a degree 
that they may give the appearance of 
soap bubbles. The authors of one pa- 
per described a modification of Gun- 
dersen procedure for the surgical 
treatment of Elschnig pearls. Under 
microscopic control and maximal 
pupillary dilation, the anterior cham- 
ber was entered with a razor blade 
knife forming an incision 3-mm wide, 
which was large enough to introduce 
an iris spatula. A stream of fluid was 
then directed at the Elschnig pearls. 
The central membrane of fine pearls 
was then massaged with the iris spat- 
ula on the flat until a clear pupillary 


opening developed. The spatula - 


teased the anterior membrane of con- 
tiguous pearls and then dissected 
beneath the membrane. This dissec- 


tion was then continued in adjacent 
areas until the membrane could be 
pushed and massaged to the pupillary 
border. All loose remnants were then 
irrigated from the anterior chamber. 
This procedure is superior to a discis- 
sion for Elschnig pearls, since the lat- 
ter usually closes, the posterior cap- 
sule ruptures, and vitreous enters the 
anterior chamber. With the modified 
Gundersen technique, the posterior 
lens capsule remains intact and pre- 
serves the postoperative features of a 
planned extracapsular cataract ex- 
traction, E:lschnig pearls are removed 
from the anterior chamber, and the 
procedure, while tedious to perform, 
does not require an extended recovery 
period. }?8 

An interesting study of aftercata- 
ract in cats, comparing the clinical 
and histologic appearance of the sec- 
ondary membrane, was presented. An 
erroneous old concept was that the 
posterior capsufe may opacify after 
an extracapsular cataract extraction. 
This study demonstrated that the 
posterior capsule does not cause any 
opacity; however, if anterior epitheli- 
um overlies the posterior capsule and 
thickens more than three cell layers, 
it may cause an obstruction to vision. 
Likewise, with anterior and posterior 
capsules in close proximity, either 
with no epithelial cells or a thin layer 
of epithelial cells, no optical distor- 
tion is produced. If the epithelial cells 
thicken to five or six layers, an opaci- 
ty occurs. Lens material between the 
anterior and posterior capsules usu- 
ally produced an opacity in this series 
of eyes. The originator of a particu- 
lar fluorescent lamp reminded us of 
its value in visualizing fragmented 
lens material in the course of a 
planned or an unplanned extracapsu- 
lar cataract extraction. Its value has 
been somewhat lessened by the pop- 
ularization of the surgical micro- 
scope. /#° 

Retinal Detachment.—A_retro- 
spective statistical appraisal of cases 
of retinal detachments revealed an 
incidence of aphakia of 4.5%. This 
rate has been increasing annually at 
this clinic. Surgical reattachment in 
these aphakic eyes was 81%. Surgi- 
cal prognosis was improved by a 
shorter period of retinal detachment, 
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a higher intraocular pressure, more 
abundant subretinal fluid obtained at 
surgery, and the presence of retinal 
breaks found preoperatively.!*! In 
collecting statistics from larger series, 
this reviewer found that the incidence 
of retinal detachment among all pa- 
tients is 0.005% to 0.01%. The inci- 
dence of retinal detachment after cat- 
aract surgery is 1% to 3%. However, 
the incidence of aphakia among reti- 
nal detachments varies from 7% to 
33%. This wide range occurs because 
of a tendency to refer aphakic de- 
tachments to retinal centers, which, 


therefore, have more aphakic cases. . 


In addition, more unfavorable cases 
are now referred for surgery and pos- 
sibly a greater percentage of these 
occur in aphakic eyes. 

Some attention was devoted to the 
prevention of retinal detachment af- 
ter cataract surgery. One paper de- 
scribed two instances of retinal dam- 
age occurring during cataract sur- 
gery, one due to perforation of the 
globe during the retrobulbar injection 
and the other due to laceration of the 
sclera by sharply angled fixation for- 
ceps that were used to grasp the supe- 
rior rectus muscle. Retinal tears were 
found in both patients.'*? This acci- 
dent could also occur while passing 
the bridle suture needle under the 
superior rectus muscle. These acci- 
dents are avoidable. Another surgeon 
made a plea for the use of chymotryp- 
sin in all uncomplicated cases of in- 
tracapsular cataract extraction. Since 
small dialyses and breaks, which are 
closely related to the meridional folds 
over the teeth of the ora of the normal 
retina, can be responsible for retinal 
detachment (Schepens), he warned 
that there should not be any exces- 
sive pull on the zonule, so that no 
holes are torn in the teeth by direct or 
indirect pull. Since the zonule can be 
strong, even at 85 to 90 years of age, 
its strength should presumably be 
reduced in all cases. He pointed to 
cryoextraction as being the most 
dangerous method when used with- 
out enzymatic zonulysis. This is due 
to the immense strength of the 
cryoattachment to the lens, which is 
said to be 200 times as strong as that 
of the capsule forceps. This can lead 
to an easy extraction in which the 
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resistance of the zonule is not fully 
appreciated. 33 

An excellent study discussed cata- 
ract extraction in the retinal detach- 
ment-prone patient. The authors’ 
definition of such a patient is one who 
has had a retinal detachment in ei- 
ther eye, whether or not there is 
ophthalmoscopic evidence of retinal 
pathologic characteristics in the eye 
in which cataract surgery is planned. 
In spite of cataract extraction tech- 
niques that are designed to minimize 
ocular trauma and facilitate subse- 
quent ophthalmoscopy, retinal de- 
tachment occurred in a high percent- 
age (41% of 75 eyes). The incidence of 
retinal detachment in the second eye 
was just as high if retinal detachment 
occurred in the first eye after cataract 
extraction or spontaneously. In virtu- 
ally all of the retinal detachments in 
this series, retinal breaks occurred in 
areas that appeared to be normal pre- 
operatively. Indeed, not even a slight 
suspicion of a threat to the eye was 
present in most of these areas. At the 
inception of the study, it was believed 
that careful binocular indirect oph- 
thalmoscopy with scleral depression 
and examination of the fundus with 
the slit lamp and contact lens would 
provide reasonable assurance of de- 
tection of significant pathologic char- 
acteristics. This proved not to be the 
case. This meant to the authors that 
it was justified to review the con- 
cept of treatment of extensive areas of 
the peripheral retina prophylacti- 
cally in selected patients, in spite of 
the absence of detectable clinical 
pathologic findings. The surgical ap- 
proach included cryotherapy from ora 
to equator and ruby laser photocoagu- 
lation. In their series of retinal de- 
tachments, their reattachment rate 
was 87%.154 

Miscellaneous.—A discussion of 
the complications associated with a 
retrobulbar injection of the anesthet- 
ic mixture and their treatment was 
reported. The mishaps included car- 
diac arrest and epileptiform sei- 
zures.4%5 An interesting comparative 
biomicroscopy of the macula was re- 
ported in 60 people, who ranged from 
50 to 60 years of age. One group of 30 
eyes comprised patients who had 
aphakia after cryoextraction of senile 
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cataract. The second group consisted 
of 30 eyes of healthy subjects of the 
same age. The first group revealed a 
more distinct predisposition to pre- 
mature senescence of the retina and 
choroid of the macula area.“ The 
pathogenesis of these changes is un- 
clear, but the incidence of vasculo- 
pathic characteristics in relatively 
young people with senile cataract is 
probably higher than that in healthy 
subjects. One must also consider that 
the macular changes may have been 
hastened by or even caused by the 
cataract surgery. However, these 
assumptions are by no means proven. 
One study reported changes in the 
refractive power of the cornea after 
cataract extraction. A corneal section 
was performed with a Graefe knife, 
and five virgin silk corneoscleral ap- 
positional sutures were used. Sutures 
were left unremoved for at least one 
month. Of 40 eyes showing astigma- 
tism with the rule at ten days after 
operation, 34 reversed to astigmatism 
against the rule three months after 
surgery; in six eyes, astigmatism 
with the rule persisted. In 22 eyes, 
astigmatism against the rule was 
observed at ten days and three 
months after operation. In a group of 
27 eyes, the average astigmatism was 
3.1 D at three months and this was 
reduced to 2.7 D at the end of six 
months.'37 These findings are just 
what one would expect. Flattening of 
that meridian of the cornea that is 
perpendicular to the line of incision 
results, and the closer the incision to 
the cornea, the greater the degree of 
flattening. This is the basis of Sato’s 
operation for reduction of astigma- 
tism. Thus, with a corneal incision, as 
in this series, one would expect a 
greater flattening of the vertical me- 
ridian of the cornea, hence astigma- 
tism against the rule; this occurred in 
56 of 62 eyes (90%). This tendency 
can be offset in two ways: by moving 
the incision more posteriorly to the 
midlimbal or posterior limbal region 
or by extending the corneal incision 
slightly below the horizontal meridi- 
an (200° incision). The latter tends to 
cause some flattening of the horizon- 
tal meridian at the extremities of the 
incision, which would offset some of 
the flattening of the vertical meridi- 
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an. The average residual astigma- 
tism in the reported series is much 
too high. 

An interesting case of electrical 
shock occurring with a heater- 
equipped cryopencil (Amoils) was 
reported. The short circuit resulted 
from apparent mistreatment of the 
cataract probe. Steps were listed for 
the prevention of such an occurrence. 
The probe tip should be grounded so 
that any short within the probe is not 
conducted through the pencil. In the 
case reported, it resulted in a forcible 
extrusion of the lens and formed vit- 
reous.!38 This hazard was considered 
so sufficiently serious that an editori- 
al was devoted to it. It pointed out 
that microshock is a new hazard, 
which is peculiar to the hospital envi- 
ronment. This type of shock cannot be 
felt by the operator and may occur 
without warning. The patient is in- 
creasingly surrounded by and con- 
nected to many instruments carrying 
electric currents. If these instruments 
are not well grounded, small cur- 
rents, called leakage currents, can 
result in undesirable side effects. 
They will be present on virtually all 
the metal parts of improperly ground- 
ed equipment in the operating room. 
The editorial also cautioned that ad- 
verse effects can come from the simul- 
taneous use of multiple devices in 
much the same way that adverse re- 
actions can occur when using drugs in 
combination. One piece of equipment 
may be electrically safe when used 
alone, but in conjunction with a sec- 
ond or third, the net effect may be 
fatal due to the microshock hazard. 
Currents as small as 20 microam- 
peres (or. 1,000,000th of an ampere) 
can be a lethal shock when a conduc- 
tion pathway is present directly to 
the heart. Since electrocution as a 
possible adverse effect of usage of 
medical apparatus is a subtle and 
still novel concept, it is likely that 
many episodes pass unsuspected. The 
patient suddenly and inexplicably 
dies with unrecognized ventricular 
The ophthalmologist 
must be particularly cautious with 


‘patients having internal cardiac pace- 


makers because small currents may 


- result in sudden death. *° 


A report of 13 instances of ery- 
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thropsia (red vision) was described, 
all of which occurred in patients with 
aphakia. All patients reported seeing 
red following exposure to bright light; 
seven patients had been shoveling 
snow on bright, sunny days. Exposure 
to bright light varied from ten min- 
utes to six hours. Erythropsia started 
after a latent period of 14 minutes to 
six or seven hours, each patient being 
in subdued illumination, such as arti- 
ficial light in the evening, after being 
exposed to blinding light that day. 
There was no blurring of vision dur- 
ing the erythropsia, which lasted 
from several minutes to four to five 
days, ie, it could be elicited under 
proper conditions of mild illumina- 
tion for this length of time. The data 
suggested that since red vision is 
more intense and prolonged in apha- 
kic eyes, the shorter wave length nor- 
mally filtered out by the lens may be 
more effective in causing erythropsia. 
The intensity of light stimuli in nor- 
mal and aphakic humans in this 
study were of the same magnitude 
and of similar characteristics as that 
which produces lesions in phakic 
animals in other studies by different 
investigators. Thus, the authors’ data 
suggested that erythropsia is a 
threshold manifestation of light tox- 
icity of the retina. 

. A paper pointed to the fact that 
cataract extractions have caused 
their share of litigation, but unlike 
most types of professional liability 
actions against surgeons, most claims 
of negligence appear to involve prob- 
lems that occur after, not during, the 
surgery.’ This would include a frac- 
tured hip due to falling out of a bed 
without side rails, wrong eye drops 
used by a nurse, and other situations. 
The ophthalmologist must write spe- 
cific orders that protect himself as 
well as the patient. 


Anatomy 


The axial diameter of the lens and 
the length of the anterior segment of 
the eye (from the corneal vertex to 
the posterior pole of the lens) were 
measured by ultrasonography in 80 
mature newborn infants (43 boys and 
37 girls) and in 465 boys and 381 girls 
aged 6 months to 13 years. Both eyes 
were measured in all individuals. No 


significant difference was found be- 
tween the thickness of the lens in the 
two sexes during the period of 
growth. In newborn infants, the mean 
value of the axial diameter of the lens 
was 3.93 mm in boys and 3.99 mm in 
girls. During the first 1¥2 years of 
life, the thickness of the lens de- 
creased by approximately 0.3 to 0.4 
mm in both sexes, with a further re- 
duction of approximately 0.2 to 0.3 
mm by puberty (11 to 13 years). In 
newborn infants, the length of the 
anterior segment was approximately 
6.3 to 6.4 mm. The increase by the 
second year of life was approximately 
0.7 mm in boys and 0.5 mm in girls. 
The longitudinal growth of the ante- 
rior segment after the second year of 
life was only approximately 0.1 mm; 
the increase in, the length of the eye 
after this age appeared to depend 
mainly upon an increase in the 
length of the posterior segment. In 
another study, as a result of biometric 
measurements in 106 patients with 
senile cataracts and 50 normal indi- 
viduals, it was concluded that senile 
cataract was associated with a deep- 
ening of the anterior chamber in 87% 
of the patients. This effect was in- 
creased as the cataract matured and 
was independent of the morphological 
type of cataract. The deepening was 
more marked in cases of phacolysis, 
the opposite occurring in cases of in- 
tumescence. Ultrasonography con- 
firmed that the variations in the 
depth of the anterior chamber were 
secondary to changes in the thickness 
of the lens.'#? 

Changes in the wet weight, dry 
weight, and water content were 
studied in different types of senile 
cataract and compared with trans- 
parent control lenses. While nu- 
clear brunescent cataractous lenses 
showed normal weight, protein, and 
water content, cortical opacification 
was characterized by a progressive 
decrease of total lens proteins that 
were associated with important ter- 
minal alterations of the percentage of 
water content. Posterior subcapsular 
cataracts, in the very early stages of 
the disease, had a significantly lower 
wet weight than control lenses but 
had a normal protein-water ratio. 
This was interpreted as a decreased 
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lens growth starting far back in time 
and producing apparently normal 
lens substance. The question was 
raised whether this could be inter- 
preted as a manifestation of the same 
pathogenetic cause that determines 
the appearance of this type of lens 
opacification.“ One report studied 
the effect of pilocarpine on anterior 
chamber depth and lens thickness. 
High resolution ultrasonic biometry 
revealed that pilocarpine had a meas- 
urable effect on the anterior chamber 
and lens thickness within 15 min- 
utes, was maximal 45 to 60 minutes 
after instillation, and the effect had 
virtually gone after 100 minutes. 
Every eye measured demonstrated an 
axial thickening of the lens (average 
0.32 mm) and narrowing of the ante- 
rior chamber (average 0.29 mm). In 
addition to axial thickening of the 
lens, there was a forward translation- 
al movement of the lens with pilocar- 
pine-induced accommodative spasm. 
Pilearpine-induced accommodation 
and voluntary accommodation pro- 
duced similar changes i~ the anterior 
chamber and lens surfaces.'* 

In another study, it was pointed out 
that the application of scanning elec- 
tron microsopic techniques offers 
startling photographs of the surface 
features of biological materials. 
Views of zonular fiber insertion into 
the lens capsule were seen with im- 
proved realism due to the three-di- 
mensional effect of this technique. 
This was attributed to the great 
depth of field, which was several 
hundred times greater than by trans- 
mission electron microscopy and opti- 


‘cal microscopy. Structures, which 


previously could be surmised by seri- 
al section transmission microscopy, 
could now be viewed directly. An- 
other author discussed the theory of 
eye lens color. He observed that in the 
eyes of most diurnally active animals 
(geckos, snakes, tree shrews, squir- 
rels, monkeys, and man), the lenses 
are various shades of yellow, amber, 
and brown, whereas in many noctur- 
nally active animals (rats, rabbits, 
guinea pigs, and most fish), they are 
colorless. He thus presented a lens 
coloration theory on a possible chemi- 
cal basis. Many aromatic compounds, 
such as the amino acids phenylala- 
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nine, tryptophan, and tyrosine, be- 
come colored when they are exposed 
to a sufficient dosage of near-ultravi- 
olet light aerobically or in a vacuum. 
This reaction, which causes these 
compounds to become yellow, brown, 
or black, respectively, appears to be a 
photo-oxidation of the aromatic rings 
to quinones. Thus, coloration in the 
lenses of diurnally active animals 
may be caused by this reaction and 
senile cataract may result.'46 

Another author presented a com- 
parative study between lens fiber 
stress and cuneiform opacity forma- 
tion. At present, nutritional, genetic, 
and enzymatic theories are widely 
held as causes of senile cataract and 
physical factors, such as radiant ener- 
gy and accommodative stress, are 
largely discounted. This study 
showed that (1) discrete cuneiform 
opacities have a mean age of origin of 
48 years and are manifested at that 
time by early superficial cortical lens 
fiber damage; (2) this fiber damage 
probably originates midway between 
the capsule and the zone of disjunc- 
tion, ie, in the midcortex; (8) the time 
of onset of these early fiber changes 
corresponds with the period of maxi- 
mum accommodative stress at the 
surface of the lens substance, namely 
just after the onset of presbyopia; (4) 
above the age of 60 years, cadaver 
lenses, which have still remained 
axially transparent, commonly show 
cuneiform opacities at the extreme 
periphery of the lens; and (5) frag- 
mentation of lens fibers evidenced by 
decreased light transmission or in- 
creased light scatter can be produced 
by subjecting a normal human lens to 
excessive radial stress induced by 
high speed rotation. These changes 
have a segmental distribution and 
occur at the site of origin of cuneiform 
opacities..47 One is reminded that 
Vogt (1981) divided the cortical 
changes, which were observed in ear- 
ly cataract, into water clefts between 
suture lines and lamellar separations 
between separate layers of lens fibers. 
The former, when filled eventually 
with opalescent fluid, become lens 
spokes, while the latter develop into 
cuneiform opacities. Goldmann (1937) 
noted that lamellar separation, which 
is the precursor of cuneiform opac- 


ities, occurred most commonly in the 
middle and deeper layers of the cor- 
tex. When opacification of the lens 
proceeds slowly, undamaged lens 
fibers occur superficial to the opac- 
ities. 

A study on the electron microscopy 
of the capsule and epithelial cells of 
the human lens was reported. The 
material comprised seven normal 
lenses, six cases of senile cataract, 
and three cases of complicated cata- 
ract. A laminated structure was ob- 
served in the equatorial region of the 
normal lens capsule but was obscure 
in cataractous lenses. A finding of 
massed fibrils was observed near the 
epithelial cells in the deep layer of 
the capsule of the equatorial region of 
mature cataracts, but, in intumescent 
and complicated cataracts, it was 
found in the central region as well. 
The author believed that the manifes- 
tation of this finding was associated 
with the epithelial cells. In cataract, 
there was a tendency that fibrils were 
increased in the cytoplasm of the epi- 
thelial cell. In some cases of senile 
and complicated cataracts, epithelial 
cells with cytoplasm of high electron 
density were observed.'* 

To commemorate the 30th anniver- 
sary of the Ophthalmic Pathology 
Laboratory in Copenhagen, two au- 
thors published part of D. W. Soem- 
mering’s thesis, A Comment on the 
Horizontal Section of Eyes in Man and 
Animals, in 1818. Soemmering is 
best known for the annular remnant 
of the lens, which is named after him. 
He also offered the first description of 
a living cysticercus within the human 
eye. His thesis was one of the first 
systematic studies of the comparative 
anatomy of the vertebrate eye. It in- 
cluded four copperplates drawn by 
the author.‘ 


Embryologic Characteristics and 
Congenital Anomalies 


Sir Archibald Garrod (1858 to 
1936) developed the concept that cer- 
tain diseases of lifelong duration 
arise because an enzyme governing a 
single metabolic step is reduced in 
activity or missing altogether, there- 
by causing a block in a chain of chem- 
ical events within a cell. It has been 
pointed out (Graymore and Hsia) that 
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the requirement for protein synthe- 
sis, which governs the rebirth of en- 
zymes, is that the cell cannot produce 
a specific enzyme unless it possesses 
the correct genetic code essential for 
its particular architecture. An excel- 
lent discussion of many inborn errors 
of metabolism causing eye disease 
and poor vision appeared. Several of 
these concerned the crystalline 
lens.! Those that did are discussed 
in the various papers in the r-t 
topic. 

Ectopia Lentis. — The open season 
for ocular geneticists discussed in last 
year’s review continued unabated 
during the past year. There was as 
much written about congenital disor- 
ders associated with ectopia lentis as 
there was about cataract surgery. 
Most of the attention was directed to 
homocystinuria. The best description 
of this disorder in recent years was 
submitted by a well-known expert on 
congenital anomalies. He described it 
as a congenital disorder of metabo- 
lism of the sulfur-containing amino 
acids. It is typically a disease in 
which homocystine, an amino acid, is 
found in the urine. It is caused by the 
absence or the lack of cystathionine 
synthetase. This enzymopathy is ac- 
companied by systemic, ocular, and 
metabolic symptoms. 

The systemic manifestations are as 
follows: (1) Mental retardation is fre- 
quent and slowly progressive. (2) 
Skeletal abnormalities of which the 
most important is genu valgum 
(knock-knees) are present. Arachno- 
dactyly is frequent. Half of the pa- 
tients resemble individuals with 
Marfan syndrome. (3) Anomalies of 
the skin and hair may be present and 
the appearance is frequently albi- 
noid. The skin is white, fair, dry, and 
covered with red or pink spots, one of 
which is generally found on the cheek 
(malar flush). The hair is fair, coarse, 
and rather sparse. (4) Cardiovascular 
abnormalities are present. Thrombo- 
embolic phenomena in the veins and 
especially in the middle-sized. arter- 
ies occur frequently, at least in 50% 
of the cases. They are found particu- 
larly in the lungs, kidneys, and brain, 
and are more apt to occur after venous 
or arterial punctures or after general 
anesthesia. Coronary artery throm- 
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bosis is frequent. These accidents 
may be accompanied by blood coagu- 
lation disorders or increased blood 
viscosity due to platelet stickiness. 
The ocular manifestations are as 
follows: The most important ocular 
complication and the most constant is 
a subluxation or dislocation of the 
lens. It is seen in 90% of cases. It gen- 
erally does not develop before 1 year 
of age, but occurs ‘early in life. It oc- 
curs downward more frequently than 
in Marfan and Marchesani syn- 
dromes. Degeneration of the zonules, 
as noted by others, may explain the 
progressive dislocation of the lens. A 


high myopia is not rare, and light or 


blue irides are seen in 75% of cases 
and depend on the albinoid appear- 
ance. Other ocular manifestations 
will be mentioned later. 

The metabolic manifestations are 
as follows: There is an excess of me- 
thionine in the blood and of homocys- 
tine in the plasma, cerebrospinal 
fluid, and urine. The most simple 
diagnostic method is the sodium ni- 
troprusside test, which shows the 
presence of homocystine (Brand reac- 
tion). The author pointed out that the 
clinical picture may be very variable, 
from the apparent normal state to the 
seriously affected one. This variabili- 
ty depends on the interaction be- 
tween the mutant gene, the normal 
genes, and environmental influences. 
A premature death is observed in 
40% of cases. Occlusive vascular dis- 
ease is the most frequent cause. 
Homocystinuria is transmitted as an 
autosomal recessive disease. Theoret- 
ically, foods poor in methionine and 
rich in cystine content should be able 
to arrest the progress of the disease, 
at least in those cases detected early. 
Pyridoxine hydrochloride (vitamin B 
6) has also been recommended. At 
this time, it is impossible to say if 
treatment can prevent or halt disloca- 
tion of the lens. ë! 

Another report of two cases of ho- 
mocystinuria in siblings appeared. 
The authors stated that as the disease 
becomes more widely known, it may 
surpass phenylketonuria as the 
commonest inborn error of metabo- 
lism. Interest in this syndrome stems 
from the possibility of correcting the 
metabolic defect and preventing the 





appearance of permanent structural 
changes.'*? A case of homocystinuria 
in a 7-year-old boy was presented. He 
had anterior lens displacement with 
secondary glaucoma in his right eye 
and ectopia lentis in his left eye. 
Both lenses were successfully re- 
moved one month apart.* Other 
authors reported five cases, four with 
subluxation of the lens. They empha- 
sized the predisposition of these pa- 
tients to thromboembolic accidents 
when they were operated on or narco- 
tized.45* An extensive series of 65 pa- 
tients with homocystinuria and ocu- 
lar defects were summarized. Eight 
percent of these had one of six ocular 
abnormalities (congenital cataract in 
13, dislocated lens in 9, retrolental 
fibroplasia in 8, congenital glaucoma 
in 8, albinism in 7, and optic atrophy 
in 7). The likelihood of more than one 
form of genetic defect producing ho- 
mocystinuria was raised. A final 
paper on this subject placed its em- 
phasis on the severity of the medical 
problems in these patients. Of 103 
previously published cases, there 
were clinical signs of thromboembolic 
episodes in 32 patients, 16 in whom 
these signs proved to be fatal. The 
ophthalmic surgeon must not con- 
sider this just another form of ectopia 
lentis because these are potentially 
sick individuals. Before embarking 
on surgery, one must be satisfied that 
there is not a serious deficiency in the 
platelets, the intelligence quotient, 
and the ERG.*§ 

Marfan syndrome is often confused 
with homocystinuria. Ectopia lentis 
is found in two thirds of cases and is 
nearly always partial, rarely progres- 
sive, and usually upward. Other ocu- 
lar anomalies include peripapillary 
choroidal sclerosis. Arachnoidactyly 
is found at birth, unlike that in homo- 
cystinuria. Vascular abnormalities 
include cardiopathy and aortic aneu- 
rysms, but no vascular thromboses. 
There are no cutaneous changes in 
Marfan syndrome, although there is 
an absence of adipose tissue. There is 
no mental retardation and the so- 
dium nitroprusside test is negative. 
The hereditary mode is dominant 
with a variable expressivity. The car- 
diopathy, which is occasionally seen 
in Marfan syndrome, was emphasized 
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in a case report of a 26-year-old black 
man who had asymptomatic com- 
plete heart block with a junctional 
rhythm. The arrhythmia was docu- 
mented by electrocardiograms. The 
patient also exhibited an abnormally 
small right coronary artery and low 
serum levels of cholesterol, phospho- 
lipids, and total lipids.'*’ One author 
presented a 12- to 26-year follow-up 
study of Marfan syndrome following 
surgery. Although he was well aware 
that the majority opinion was against 
operation, it was his opinion, based 
on his results, that it is not fair to 
permit these children to grow up, 
handicapped by poor vision, so that 
they do not develop their full poten- 
tial as human beings. He believed 
that early operation offered them a 
better chance to develop and be edu- 
cated normally. This sentiment is 
based on only eight operations in four 
patients. There were five excellent 
results. One eye had an unsuccessful- 
ly repaired retinal detachment 20 
years after discission. One eye devel- 
oped a retinal detachment before the 
lens was removed, but reattachment 
was unsuccessful. The same patient’s 
opposite eye showed extensive chorio- 
retinitis with 7/400 final visual acui- 
ty.158 

Another paper discussed the clini- 
cal symptoms and prognosis of Mar- 
fan and Marchesani syndromes. From 
1948 to 1968, the authors observed 44 
cases of Marfan and 13 cases of Mar- 
chesani syndrome. This amounts to 
one tenth in the case of the former 
and one third in the case of the latter 
of all cases published thus far. In 
agreement with the literature, dislo- 
cation of the lens was the most fre- 
quent eye anomaly in Marfan syn- 
drome. Most lenses were dislocated 
bilaterally (89 patients, 78 eyes). In 
Marchesani syndrome, bilateral dis- 
location was slightly less. The direc- 
tion of dislocation was upward nasal- 
ly in Marfan and upward temporally 
in Marchesani. Thus, an inferior 
weakness in the zonular apparatus is 
probabie. In their experience, discis- 
sion provided good results in children 
of preschool age, while lens extrac- 
tion in older patients frequently 
caused complications, such as retinal 
detachment and secondary glau- 
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coma.'** In Marchesani syndrome, 
ectopia lentis is frequent and is usu- 
ally upward, but rarely progressive. 
Other ocular anomalies include mi- 
crophakia and spherophakia. The 
skeletal abnormalities are typically 
brachymorphy, short stature, and 
spade-like hands and feet. There are 
no vascular and cutaneous abnormal- 
ities, there is no mental retardation, 
and there are no abnormal urinary 
amino acids. The heredity pattern is 
either dominant or recessive. 

Another author believed that it 
was worthwhile to perform lens ex- 
traction in cases of ectopia lentis 
where the patient’s vision was 0.2 or 
worse. It was his opinion that only in 
this way can we ensure that the pa- 
tients vision will be improved to sev- 
eral times that which he had preop- 
eratively. In his series (82 cases), 77% 
of eyes did not have a minimal useful 
visual acuity of 20/80 to 20/100. In 
addition, later in life further compli- 
cations might also occur, such as 
complete dislocation, glaucoma, and 
others. It is dangerous to operate af- 
ter these complications occur. He 
rightfully stated that in assessing 
surgical results, 5-, 10-, and even 15- 
year follow-up studies are important. 
Surgery was done in 46 eyes and none 
was performed in 36 eyes. The diag- 
nosis in the eyes that were surgically 
treated was Marfan syndrome in 23, 
ectopia lentis simplex in 15, homocys- 
tinuria in two, and other types in six. 
He expressed his results by the multi- 
ple of visual acuity improvement over 
preoperative visual acuity. Seventy- 
eight percent of 37 eyes achieved 
20/80 to 20/100 vision or better ‘after 
five years. In the period of 10 to 15 
years, the results were somewhat 
worse. The patients with Marfan 
syndrome fared less well than those 
with simple ectopia lentis.'® 

One author discussed glaucoma 
associated with spontaneous displace- 
ment of the lens. He stated that in 
Marfan and Marchesani syndromes, 
the glaucoma may be due to angle 
abnormalities or may be solely lens- 
induced due to the dislocation. In 
homocystinuria, the glaucoma is due 
to the lens displacement, which is 
frequently anterior. Glaucoma in the 
presence of a subluxated lens is usu- 
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ally not lens-induced. It is usually 
due to the presence of angle anom- 
alies, occasionally due to vitreous 
pupillary block. Glaucoma in the 
presence of a posteriorly dislocated 
lens is due to vitreous pupillary block 
or phacolytic glaucoma.'*! There has 
been a great deal of confusion in at- 
tempts to explain the glaucoma that 
is frequently associated’ with dis- 
placements of the lens. It is now 
known that the cause of the glaucoma 
is varied. The following four causes 
may exist alone or in various combi- 
nations: (1) pupillary block by vitre- 
ous or the lens; (2) peripheral ante- 
rior synechiae; (3) postcontusion an- 
gle deformity; and (4) phacolytic 
glaucoma. 

Congenital Cataracts.— In the 
past, a number of conditions have 
been grouped together as idiopathic 
hypoglycemia of childhood. The asso- 
ciation of hypoglycemia with cata- 
racts in infancy is little known and 
poorly documented, with the exact 
pathogenetic relationship still contro- 
versial. The term infantile cataract is 
used instead of congenital because 
there is no assurance that the cata- 
ract is present at birth. An excellent 
report appeared that studied 13 cases 
of infantile cataract in association 
with hypoglycemia, including three 
children with neonatal hypoglycemia, 
three with idiopathic hypoglycemia, 
and seven with ketotic hypoglyce- 
mia. The typical case is a male sub- 
ject, who was born after a complicated 
pregnancy and who was small for his 
gestational age, with bilateral cata- 
racts of the lamellar type and with 
some mental retardation. Twelve of 
the 13 patients had a low birth 
weight, 7 were true prematures, 12 
were male patients, 10 had typical 
lamellar cataracts, and 9 had mental 
retardation. Sometimes the cataract 
showed several concentric layers, 
perhaps indicating periodic activity 
of the pathogenic factor. In two cases, 
the cataracts progressed to maturity. 
The disease is usually unsuspected 
and difficult to diagnose before the 
first attack, which usually consists of 
recurrent twitching, occasionally 
progressing to generalized convul- 
sions. The hypoglycemia at this point 
is usually around 20 mg/100 ml. The 
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authors defined hypoglycemia found 
in the first few days of life as neonatal 
hypoglycemia. For those patients 
with periodic hypoglycemia later in 
life, ketotic hypoglycemia was diag- 
nosed if ketones were found in the 
urine during a hypoglycemic convul- 
sion, whether spontaneous or induced 
by a ketogenic diet. “Idiopathic hy- 
poglycemia” was diagnosed in the 
remainder. The authors believed that 
the cataract associated with hypogly- 
cemia may well be preventable 
through early detection and treat- 
ment of the latter, and they suggested 
further that insufficient concentra- 
tion of glucose in blood and aqueous 
may cause permanent damage to both 
brain and lens since they are similar 
in that their metabolism is based on 
glucose.16 . 
Other authors pointed out that 
formerly a number of conditions were 
grouped together as idiopathic hypo- 
glycemia of childhood. These included 
conditions now classified separately 
as transient neonatal hypoglycemia, 
infant “giants,” leucine-sensitive 
hypoglycemia, familial hypoglyce- 
mia, epinephrine deficiency, ketotic 
hypoglycemia, and idiopathic hypo- 
glycemia. Before the present classifi- 
cation of childhood hypoglycemia was 
recognized, at least 89 case reports 
were published. The patients in the 
authors’ study included 54 with ke- 
totic hypoglycemia. They all had a 
normal examination, except for cata- 
racts in nine (16.7%), strabismus in 
two, nystagmoid movements in one, 
optic atrophy in one, and absent fove- 
al reflex in one. There was no facial 
asymmetry, eyelid, or orbital abnor- 
mality.’** In another paper, the au- 
thors were able to establish the occur- 
rence of a zonular cataract in idio- 
pathic infantile hypoglycemia. They 
considered that this observation of- 
fered a new possibility for discussion 
of the genesis of zonular cataract. The 
authors attempted to demonstrate 
that in these cases the cataract was 
not of hereditary, congenital, and, at 
least in one case, not of hypocalcemic 
cause. Whether the cataract was of 
hypoglycemic origin, they could not 
say with certainty.!*! From the two 
preceding papers, which were much 
more comprehensive, the relationship 
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between hypoglycemia and cataract 
appeared quite definite. 
Galactosemia indicates an abnor- 
mally high concentration of galactose 
in the blood and implies an inability 
to metabolize this substance. It is due 
to an inborn deficiency of the activity 
of the enzyme galactose-1-phosphate 
uridy! transferase. The resulting ina- 
bility to convert galactose to glucose 
leads to the accumulation of galactose 
and galactose-1-phosphate in the tis- 
sue and body fluids, including the 
aqueous humor. This will cause an 
abnormal amount of this sugar in the 
lens. The galactose in the lens is re- 
duced to dulcitol. The lenticular accu- 
mulations of this hexitol leads to an 
imbalance in the hydration and elec- 
trolytes of the lens, which result in 
cataract formation. Galactosemia is 
inherited as an autosomal recessive 
trait. One author pointed out that 
this discovery of the biochemical 
block present in galactosemia sug- 
gests the obvious treatment of the 
disease, which is removal of galactose 
(or lactose) by withdrawal of all milk 
products from the diet. For preven- 
tion of cataracts and mental retarda- 
tion, a galactose-free diet must be ini- 
tiated during the first few days of life. 
Thus, early diagnosis is essential 
because after 6 months of life, it is 
virtually impossible to reverse the 
formation of cataract. The early 
signs, which vary in severity in dif- 
ferent patients, are malnutrition (the 
result of vomiting and diarrhea), 
jaundice, hepatosplenomegaly, hepat- 
ic cirrhosis, lethargy, reluctance to 


eat, and mental retardation. Upon 


investigation of a pedigree in which 
two members had an absence of ga- 
laktokinase and had congenital cata- 
racts, seven members of this family 
were found to be heterozygous for this 
enzyme. Both the propositus and his 
brother required cataract surgery 
early in life. One heterozygote had 
unilateral congenital lens opacities 
causing only minor reduction in vi- 
sion. The diagnosis of the galaktoki- 
nase deficiency depends upon assay of 
the red blood cells for this enzyme. 
The authors emphasized that the 
ophthalmologist must be familiar 
with this cause of congenital cata- 
racts, since dietary restriction of ga- 
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lactose, if instituted early enough, 
may prevent the development of cata- 
racts or prompt their regression.!® 
Because of a paucity of presenting 
symptoms, biochemical screening 
tests appear to be of benefit. One re- 
port described bilateral cataracts that 
appeared at the age of 27 days and 
completely disappeared on treatment 
with a galactose-restricted diet. Diet 
was begun at age 57 days. The cata- 
racts disappeared after 22 days on 
this regimen. The.lens opacities were 
confined to the nuclear region and 
had the “oil globule” appearance, 
which is typically seen in this condi- 
tion.466 The need for biochemical 
screening to facilitate early cataracts 
was emphasized in three additional 
papers. 167-168 

An excellent paper reported the 
results of a long-term prospective 
study of rubella epidemicity and 
embryopathy. In this study of 381 
cases of maternal rubella, which was 
observed to age 5 years of the off- 
spring, the incidence of major malfor- 
mations was higher in the extensive 
outbreak of 1964 than in the period 
from 1957 to 1963. The rates were 
54.2% and 30.6%, respectively, for 
cases occurring in the first trimester. 
The difference was largely due to a 
significantly higher incidence of con- 
genital cataracts, deafness, and car- 
diac abnormalities in 1964 than in 
the previous seven years. The finding 
may be attributable either to in- 
creased teratogenicity of rubella vi- 
rus that was prevalent in 1964 or to 
greater accuracy in clinical diagnosis 
of maternal rubella during the 1964 
outbreak. According to the authors, 
an explanation based on a biological 
change in the virus was consistent 
with the extraordinary epidemicity of 
rubella in 1964. There were nine cat- 
aracts seen in the first two prenatal 
months in 33 live births in 1964 
(27.3%), but there was only one in 15 
cases (67%) during this period from 
1957 to 1963. The rarity of congenital 
cataract in nonrubella cases is attest- 
ed to by the fact it was seen in only 
one of 1,167 newborn infants (0.1%) 
in concurrent studies of other mater- 
nal virus diseases, viz, measles, 
mumps, chicken pox, and hepatitis. 
This one was associated with mater- 
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nal chicken pox and was not accompa- 
nied by other defects. On the other 
hand, nine of the ten rubella cataract 
patients also had cardiac defects, six 
had low birth weight, and four had 
sensorineural deafness.'” 

Another report sought to evaluate 
the empirical risk of the offspring of 
patients having sporadic congenital 
cataract contracting the same dis- 
ease. Fifty-nine patients who had 
congenital cataract with no family 
history of congenital cataract consti- 
tuted the proband material. Thirty- 
five of these had a total of 75 children. 
Of the 35, 12 had unilateral and 23 
had bilateral cataracts. There were 
seven offspring with cataracts. Four 
of the 35 probands had the seven af- 
fected children. All four had bilateral 
cataracts. It was concluded that cases 
of sporadic congenital cataract are 
most frequently due to environmen- 
tal factors, but that the risk of possi- 
ble offspring developing the same dis- 
ease seems to be about 10% and may 
be higher, especially in cases of bilat- 
eral cataracts.'!" In another study, 28 
patients with unilateral incomplete 
congenital cataracts and 34 patients 
with bilateral incomplete congenital 
cataracts had a series of examina- 
tions to assess the factors related to 
visual acuity. The former caused very 
low visual acuity in all eyes, except 
when the cataract was polar, very 
small, or paracentric. In the latter, 
the eventual visual acuity depended 
mainly on the density of the center of 
the cataract, had little relationship to 
the size of the cataract, and was gen- 
erally not altered by an optical iridec- 
tomy whenever it was performed. The 
chances for monocular strabismus 
and strabismic amblyopia are high 
when the two cataracts in a patient 
are of different density.'”? The value 
of ultrasonic biometry in evaluating a 
congenital cataract was emphasized. 
The thickness of a cataract may be 
important in evaluating a leukoma 
and the length of the eye may be im- 
portant in ruling out microphthal- 
mos.!78 

An unusual case of an anterior po- 
lar pyramidal cataract presenting as 
an anterior chamber foreign body was 
reported. This eye had had previous 
lens surgery five years earlier. The 
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foreign body had the identical ap- 
pearance as the anterior polar pyra- 
midal cataract in the opposite eye and 
was probably an unabsorbed lens 
remnant after previous surgery. It 
was found in the lower part of the 
anterior chamber. It was concluded 
that anterior pyramidal cataract is 
one form of congenital cataract that is 
not amenable to extraction by discis- 
sion.'4 Another author described a 
case of bilateral anterior lenticonus 
in a 19-year-old girl. This very rare 
anomaly consists of a marked local- 
ized thickening of the anterior lens 
cortex. The nuclei are not involved. 
The patient’s eyes were myopic in the 
central area of the lens and hyperme- 
tropic in its periphery.’ This group 
of deformities of the lens differs some- 
what from the class of congenital or 
developmental cataracts in that, al- 
though in many cases opacities are 
present, there is always an actual 
abnormality of shape of the lens. The 
cause of this anomaly is disputed. 

A case of congenital spherophakia 
in a 30-year-old woman was present- 
ed. The patient showed several ocular 
problems that were all secondary to 
the spherophakia. These complica- 
tions included glaucoma (an open- 
angle type, but with partial angle clo- 
sure secondary to peripheral anterior 
synechiae), iridocyclitis, subluxated 
lens, high myopia, central retinal 
vein occlusion, and rubeosis iridis.!7° 
The cause of uncomplicated sphero- 
phakia is generally accepted to be an 
early arrest of the development of the 
lens at about the fifth or sixth month 
of fetal development at the time when 
it is normally spherical in shape; the 
cause of the arrest is unknown. 

Other Syndromes.—The Haller- 
mann-Streiff syndrome, which re- 
celved wide attention in last year’s 
review, was reported in two papers. 
This syndrome is known under many 
other names, most notable of which is 
the dyscephalic syndrome of 
Francois. It consists of proportionate 
dwarfism with a characteristic facial 
appearance (beaked nose, small 
mouth, dental abnormalities, bilater- 
al microphthalmos, congenital cata- 
racts, atrophied skin, and hypo- 
trichosis). One paper reported this 
syndrome in a mentally retarded 


12-year-old boy. There was bilateral 
microphthalmos with microcornea, 
each cornea measuring 6 mm in di- 
ameter. He was aphakic in both eyes. 
There was horizontal nystagmus and 
a right convergent strabismus. The 
boy was able to see some objects, par- 
ticularly with flexion of the neck, 
suggesting loss of the lower half of 
the visual fields." The second paper 
described a 9-year-old boy with clas- 
sic features of this syndrome, includ- 
ing dyscephaly, bird facies, dwarfism, 
hypotrichosis, dental anomalies, and 
atrophy of the skin. The eye findings 
included bilateral microphthalmos 
and spontaneously resorbed congeni- 
tal cataracts. 178 

There were two case reports of the 
Pierre Robin syndrome, which is 
characterized by three main defects: 
micrognathia (hypoplasia, of the 
mandible), cleft palate, and glossopto- 
sis. It is now recognized that ocular 
defects are also common. One author 
reported a 6-year-old boy with the 
classical features of the syndrome, 
including a unilateral mature cata- 
ract.'79 A second paper reported a case 
patient who, in addition to the classi- 
cal features, had bilateral buphthal- 
mos. Family history included a con- 
genital cataract in the grandfather 
and the mother of this patient.!® A. 
description of iridogoniodysgenesis 
(abnormalities of the iris and anterior 
chamber angle) in two brothers was 
reported. The authors differentiated 
the condition from posterior embry- 
otoxin, mesodermal dysgenesis of the 
iris and cornea, Peter anomaly, and 
goniodysgenesis with glaucoma. Cat- 
aracts were present in both patients. 
They developed in early adulthood 
and rapidly progressed to maturity. It 
was assumed that the early appear- 
ance and maturation of the cataracts 
were related to the anterior segment 
abnormality.18? 

An excellent report of the ocular 
pathologic characteristics in the auto- 
somal trisomy syndromes was pre- 
sented. A condition in which one extra 
chromosome is found in the body cells 
is called trisomy. In such a condition, 
one given chromosome is represented 
in triplicate instead of in duplicate. 
Most commonly, this affects the sex 
chromosomes; the presence of one 
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extra chromosome has been described 
only in groups 13-15, 16-18, end 21- 
22. Trisomy 21, also known as mon- 
golism or Down syndrome, is occa- 
sionally associated with cataracts. 
Trisomy 13-15, also known as D-Tri- 
somy or Patau syndrome, is the least 
common of the autosomal trisomy 
syndromes. It is, however, always 
associated with severe ocular malfor- 
mations. No case has been described 
in which microscopic examination 
proved the eyes to be normal. The 
general features include psychomotor 
retardation, microcephaly, microph- 
thalmos, malformed low set ears, 
harelip, cleft palate, polydactyly, 
flexion deformity of the fingers, “rock- 
er bottom” feet, undescended. testi- 
cles, herniae, and hemangiomas in 
the skin. There is a wide variety of 
ocular anomalies, none of which are 
considered to be specific. The most 
frequent ones include microphthal- 
mos, aplasia of the anterior segment 
with primary aphakia or dysplasia of 
the anterior segment with cataract, 
colobomas, intraocular cartilage, and 
dysplasia of the retina and optic 
nerve. The lens always shows severe 
cataract and is often partially ab- 
sorbed or calcified. It is also often dis- 
located due to attachment to masses 
of dysplastic retina or to coloboma- 
tous mesenchymal tissue. The apha- 
kia in eyes with aplasia of the anteri- 
or segment must be considered to be a 
primary aphakia, that is, no lens an- 
lage has developed in these eyes. 
Aplasia of the anterior segment is 
due to an arrest of invagination in the 
superior direction of the optic vesicle 
at the 5.5-mm stage. Arrest of invag- 
ination shortly after this stage gives 
rise to various degrees of dysplasia of 
the anterior segment. !8? 


The first described case of cataract 


in the cri-du-chat (cat cry) syndrome 
was reported. This syndrome was 
reported in a group of patients with a 
mew-like cry and other congenital 
anomalies who had a partial dele- 
tion of the short arm of a B-group 
chromosome. Other prominent mani- 
festations are low birth weight, men- 
tal retardation, failure to thrive, mi- 
crocephaly, hypertelorism, epican- 
thal folds, antimongoloid slant, low 
set ears, micrognathia, and simian 
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lines. The patient’s partially deleted 
number 5 chromosome was transmit- 
ted from his mother, who carried a 
balanced reciprocal translocation. 
The cataracts were first noted at age 
8 months. The authors believed it 
probable that the cataracts were an 
integral, although rare, component of 
the syndrome.!® Another report de- 
scribed a 32-year-old patient with 
erythrogenesis imperfecta (Blackfan- 
Diamond anemia) who had several 
anomalies, including bilateral con- 
genital cataract, hypogonadism, hy- 
pospadias, microphthalmos, abnor- 
mal liver lobes, and parathyroid hy- 
poplasia. The authors stated that the 
occurrence of multiple anomalies is 
characteristic in Fanconi anemia, but 
it is reported for the first time in 
erythrogenesis imperfecta.'*4 Several 
cases of herdofamiliar glomerulo- 
nephritis of the same family group 
were described. In particular, two 
brothers presented an attenuated pic- 
ture of the nephropathy, whereas a 
cousin was affected with the complete 
syndrome —glomerulonephritis with 
nephrotic syndrome, serious hypoacu- 
sia, and incipient cataracts.'** Heredi- 
tary nephritis and perceptive deaf- 
ness (Alport syndrome) has been wid- 
ened to include certain ocular defects, 
such as lenticonus, microsphero- 
phakia, and lens opacities. 

A lens symposium was held in 
Utrecht. The main subjects covered 
were as follows: (1) genetic transmis- 
sion of RNA information for lens pro- 
tein synthesis; (2) biochemical stud- 
ies on protein structure and lens 
metabolism; and (3) embryologic dif- 
ferentiation and lens induction in vi- 
tro. 


Lens Abnormalities 
Related to Systemic 
and Ocular Diseases 


In a study of the incidence and 
significance of diabetes mellitus in 
patients with senile cataract, the au- 
thors found that diabetes was encoun- 
tered almost three times as frequent- 
ly as in a nondiabetic population of 
similar age range. In one third of the 
diabetics with senile cataract, the 
metabolic disturbance was first dis- 
covered on admission to their clinic. 
Complications after cataract extrac- 





tion were found more frequently in 
diabetics than in patients with a 
healthy metabolism.!®* The range of 
accommodation was studied in 267 
diabetics. The regression of the mon- 
ocular near point was compared with 
normal values of the same age and 
found to be considerably lower. The 
biggest difference between diabetics 
and normal subjects were found in 
young people. Lenticular changes did 
not appear to influence the accomoda- 
tion range.'*? A rare case of juvenile 
diabetes in a 20-year-old man start- 
ing with focal seizures and acute dia- 
betic cataract was reported. Whereas 
diabetes in the elderly is usually of 
insidious onset, often detected acci- 
dentally without having caused any 
complaints, its onset in children and 
adolescents is frequently dramatic, 
showing violent acute symptoms. The 
manifestations of coma and precoma 
are well-known. In this case, the ini- 
tial manifestations were not of this 
type, but not less dramatic. On hospi- 
tal admission, cataracts were present; 
they were peculiar, consisting of 
numerous punctate to larger plaques 
of subcapsular opacities interspersed 
by numerous vacuoles. The cataract 
in one eye matured in six weeks, the 
other in four months. The typical dia- 
betic cataract is the snowflake cata- 
ract (dense, white subcapsular opaci- 
ties) or fine, needle-shaped opacities, 
and posterior subcapsular vacuoles 
and clefts. Although described as typ- 
ical, reports of diabetic cataracts 
under the age of 40 years reveal these 
as rare. Focal seizures are also not 
common. Insulin therapy had no ef- 
fect on the progress of the cataracts 
but did terminate the seizures. 1°8 

An excellent, frank discussion of 
the relation of diabetic control to the 
development of complications ap- 
peared. The authors stated that dia- 
betic cataracts have been attributed 
to the osmotic effects of accumulated 
sorbitol and fructose in lens tissue. 
Sorbitol and fructose escape poorly 
from the intracellular compartment, 
so their accumulation leads to an 
imbibition of water and formation of 
hydropic lens fibers (Pirie et al). In 
spite of this argument, which sug- 
gests that hyperglycemia itself may 
be implicated in producing altera- 
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tions of the basement membranes and 
production of osmotically deleterious 
effects, it was pointed out that hyper- 
glycemia that is associated with en- 
docrine disease, other than idiopathic 
diabetes, is not ordinarily associated 
with diabetic complications even af- 
ter many years. Even under the best 
of circumstances, it is impossible with 
present methods to restore the metab- 
olism of the diabetic entirely to nor- 
mal. As a result, it has been impossi- 
ble so far to determine whether com- 
plete normalization of the metabolic 
defect would prevent complications. 
In spite of these limitations, most 
physicians believe that frequent seri- 
ous lapses in diabetic control are as- 
sociated with an increased incidence 
and rate of progression of diabetic 
complications; but their belief must 
be considered a manifestation of faith 
rather than of scientifically proven 
fact. Several lines of evidence, which 
are related to the effect of elevated 
blood glucose concentrations on the 
synethesis of glycoproteins of the cap- 
illary basement membrane and the 
formation of osmotically active intra- 
cellular glucose derivatives, offer 
some theoretical support for the con- 
cept that normoglycemia might pro- 
tect against the biochemical changes 
that may be related to the anatomico- 
physiological defect that ultimately 
causes the clinical complications. 
However, the evidence is far from 
complete at present. Under the cir- 
cumstances, the authors stated that it 
seems appropriate to strive to achieve 
the best biochemical control practical 
with the methods available, always 
keeping in mind the fact that the 
biochemistry in question is occurring 
in a patient, and that the patient’s 
comfort, safety, and ability to lead a 
rewarding life may force compromis- 
es in the objectives of treatment. '!*® 
Cataracts are being reported with 
greater frequency in patients with 
chronic renal failure and in those 
undergoing dialysis. There is some 
confusion as to what causes these 
cataracts. One report described the 
development of cataracts as a compli- 
cation of advanced renal failure in 
two patients. It was postulated that 
the cause was resistant severe hypo- 
calcemia of uremia. A survey of 21 
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other patients in terminal renal fail- 
ure or on dialysis revealed punctate 
lenticular stippling in half of them, 
which is possibly an early sign of 
hypocalcemic lens damage. Serum 
calcium was below 8 mg/100 ml in 16 
patients at some time. In the two pa- 
tients reported, the duration of severe 
hypocalcemia was at least 4 to 6 
months before lenticular opacities 
became apparent. Once the cataract 
began, it became mature in a month 
or two, a relatively rapid course com- 
pared with other cataracts such as 
those found in diabetes. This point 
can be argued. The patients in this 
report were 44 and 40 years of age. 
The patient with diabetes in the case 
described above was 20 years of age. 
In young diabetics, the lenticular 
changes are often rapid, while they 
are insidious in the elderly. The au- 
thors recommended cataract extrac- 
tion of the mature hypocalcemic cata- 
ract of renal failure. Patients on 
chronic hemodialysis can be dialysed 
the day after lens extraction without 
intraocular hemorrhage developing. 
It is advisable to use a transcorneal 
incision to reduce the risk of postoper- 
ative bleeding when the patient is 
again heparinized postoperatively in 
preparation for dialysis.'” 

In a study of patients undergoing 
hemodialysis for chronic renal fail- 
ure, three patients with an average 
age of 60 years developed cataracts. 
Two required cataract extraction. 
None had diabetes but all had evi- 
dence of secondary hyperparathy- 
roidism.'*! Another report described 
three patients who developed a bilat- 
eral mature cataract in connection 
with a chronic renal insufficiency and 
dialysis. In two of them, a compara- 
tive study of electrolytes in serum, 
aqueous humor, and lens material 
was made. The development of cata- 
ract was partly attributed to the col- 
lapse of transport of negatively 
charged ions in the lens. A factor in 
the uremic condition was assumed to 
be the releasing agent of this distur- 
bance of negative ion transporta- 
tion.'*? Another author reported a 
40-year-old patient who developed 
bilateral cataracts in the course of 
hemodialysis. Ten other patients un- 
dergoing dialyses were examined. In 


all, there was a lowered calcium and 
increased potassium blood content. 
The period of time during which this 
derangement of ion content in the 
blood persists appeared to be relevant 
for the development of cataract.'” 
Another paper described the rare 
association of cataract and Dupuy- 
tren contracture in four patients. The 
cataracts were all posterior subcapsu- 
lar in relatively young individuals 
(ages 48, 52, 53, and 62 years). Sur- 
gery on these cataracts was not more 
difficult than with other cataracts.'™ 
Attempts to explain the association of 
the cataract with the abnormality of 
the palmar aponeurosis were uncon- 
vincing. Another report indicated a 
close association between hypopro- 
teinemia and cataract. This was 
thought to be due to interference with 
protein synthesis and replacement, 
deficiency of SH— groups important in 
the auto-oxidation processes in the 
lens, and interference with the detox- 
ification action of certain factors in 
protein. No relationship was sug- 
gested between anemia and cata- 
ract.'®» One author demonstrated Tox- 
oplasma gondii parasites in the cata- 
racts of 13 patients by the direct fluo- 
rescent antibody technique for toxo- 
plasmosis in tissues. The cataract 
patients had a mean age of 75.5 years, 
were 61.5% rural, and showed a Toxo- 
plasma serum antibody titer =1:16 by 
the indirect fluorescent antibody test 
for toxoplasmosis. How Toxoplasma 
parasites find their way into human 
capsules and lenses could only be pos- 
tulated. They may enter by way of the 
uvea, aqueous, or vitreous by direct 
penetration of the capsule and lens. 
Toxoplasma, therefore, might be a 
cause of cataract formation or else the 
parasites’ ability to enter may be due 
to previous cataract formation and 
not connected with an infiltration of 
parasites. Thus, the question remains 
whether the parasite is a cause of 
cataract formation or whether the 
parasite has no effect on cataract 
formation and just happens to enter 
before, during, or after cataract for- 
mation.'*® Another author reported 
the case of a 3-year-old boy who de- 
veloped bilateral cataracts at the 
time of an otherwise unremarkable 
chicken pox infection. Although there 
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was little precedent for postulating a 
viral cause for acquired cataracts in 
human patients, the clinical observa- 
tions in his patient were suggestive 
enough of that possibility to encour- 
age a search for other such cases. 
Efforts to demonstrate live virus in 
the extracted lens material were in- 
conclusive. The best known example 
of virus-induced cataracts is the ma- 
ternal rubella syndrome. However, 
they are characteristically congeni- 
tal.197 

One author reported an interesting 
finding that he considered to be the 
earliest sign of pseudocapsular exfoli- 
ation. This was detected during a 
population study among Pondos of 
South Africa.!8 He termed this the 
pregranular stage. This consisted of 
about 80 nongranular striae on the 
middle one third of the anterior cap- 
sule of the lens. The morphological 
resemblance between pregranular 
pseudocapsular exfoliation and the 
granular (typical) type was strong. 
The radial pattern was similar, each 
having some 80 lines. This equals the 
number of structural folds on the pos- 
terior iris surface, which may play 
some role in the production of the 
radial pattern. This finding occurred 
in 5.1% in persons between 30 and 39 
years of age. Another author studied 
vascular changes in pseudoexfolia- 
tion of the lens capsule. Ten eyes of 
eight patients with this abnormality 
were first studied by iris fluorescein 
angiography. Later, iris specimens 
were obtained at surgery, and vessels 
that were newly formed or showed 
abnormally rich extravasation of 
fluorescein were studied electron 
microscopically. The proliferated ves- 
sels had an abnormal basement 
membrane that was thin or absent, 
and there was abnormal extracellular 
material around the vessels. The 
endothelium was thin and in some 
cases fenestrae were observed. The 
electron microscopic changes agreed 
with the rich extravasation of fluores- 
cein from the capillaries seen in angi- 
ography. The results clearly showed 
that there are pronounced vascular 
changes in the anterior part of the 
eye in pseudoexfoliation. The way in 
which these changes affect the collec- 
tion of pseudoexfoliation material in 
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the eye requires further study. 

In an excellent report on the patho- 
logic characteristics of the glauco- 
mas, an author stated that although 
cataracts are frequently seen in the 
eyes of patients with advanced glau- 
coma, it is often difficult to decide 
whether the cataract is due to the age 
of the patient, or is secondary to nu- 
tritional difficulty of the anterior 
segment because of elevated intra- 
ocular pressure, to medical treatment 
for glaucoma, or to surgical treat- 
ment for glaucoma. He pointed to one 
specific type of lens opacity, Glau- 
komflecken, which appears at the 
anterior lens surface in cases of acute 
glaucoma. In tissue sections, the 
opacities seem to be areas of anterior 
epithelial necrosis. After the acute 
attack, the opacities recede inward 
from the surface as the lens continues 
to grow and deposit new lens fibers.” 


Lens Abnormalities 
Associated With Trauma, 
Radiation, and Medication 


One author observed that intraocu- 
lar foreign bodies that lodge in the 
lens are not infrequent and need not 
inspire immediate surgery. He rec- 
ommended leaving minute, chemical- 
ly active or nonmagnetic foreign 
bodies in situ, but small- to medium- 
size magnetic particles should be ex- 
tracted with minimal magnetic gauss 
carefully along the entrance path- 
way. He found that capsular tears 
under 2 mm tend to seal, whereas 
those of 3 mm or larger may lead to 
opacity. Larger foreign bodies caus- 
ing extensive cataract should be re- 
moved by cryoextraction of the lens, 
unless the capsule or lens is too muti- 
lated, in which case absorption 
should be permitted. A wash out of 
lens remnants may be necessary if 
glaucoma, uveitis, or both, ensue. The 
prudent suggestion was made that 
foreign bodies should be placed in cul- 
ture broth after extraction, rather 
than taped to the chart. This may 
hasten a needed change in antibiotics 
if the initial prophylactic medication 
appears ineffective 36 hours after in- 
jury. An unusual case of foreign- 
body penetration of the lens and vit- 
reous, which was presumably from 
the force of an aerosol spray irritant, 


chloroacetophenone (Mace), was re- 
ported. The foreign body was lifted 
from the posterior lens remnants and 
found to be a piece of wire. This fit the 
aperture of a similar spray device. 
Therefore, it was assumed by the 
authors that the piece of wire had 
been fired along with the spray.? 
Another paper reported the fifth case 
of intralenticular hemorrhage after 
glaucoma surgery (iridectomy in this 
case) and was the first to offer histo- 
pathologic confirmation. After lens 
extraction, red blood cells, not just 
blood pigments, were demonstrated 
in the lens cortex. It was postulated 
that the mechanism was a wound in 
the lens capsule during the iridecto- 
my. Cases such as this emphasize 
the extreme care necessary in open- 
ing any eye to perform intraocular 
surgery, especially in the shallow 
anterior chamber of angle-closure 
glaucoma. Normally, iridodonesis 
after blunt ocular injury indicates 
subluxation of the lens. However, one 
author observed two interesting cases 
of such injury in patients who were 10 
and 17 years of age. The anterior 
chamber deepened, the iris was trem- 
ulous, and vision was reduced but 
improved with hypermetropic correc- 
tion. The condition resolved com- 
pletely in both patients in almost one 
month. The author explained the 
mechanism involved as that of trau- 
matic paresis of the ciliary: muscle 
leading to a stretch of the suspensory 
ligament of the lens and flattening of 
the lens. In some persons, this leads 
to a deep anterior chamber and a 
tremulous iris. With cure of the pa- 
resis of the ciliary muscle, the eye 
and its refraction reverts to nor- 
mal,?o4 

An excellent and comprehensive 
description of the pathologic charac- 
teristics of electric cataracts was 
presented in two papers. The authors 
stated that lens opacities may occur 
following electrical injury, especially 
if the area of electrical contact is on 
the head. In general, industrial acci- 
dents primarily affect the anterior 
superficial lens cortex, while light- 
ning injuries more often involve both 
the anterior and posterior subcapsu- 
lar areas. The earliest eye changes of 
electric cataract are subcapsular vac- 
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uoles that are located in the midpe- 
riphery of the anterior lens. These 
vacuoles are best seen by retroillum- 
ination with a fully dilated pupil. 
They are important in assessing prog- 
nosis. Unfortunately, early cases are 


not referred to the ophthalmologist . 


because vision is good or the patient 
is too sick. There are several types of 
vacuole patterns: (1) Large anterior 
subcapsular vacuoles in the midpe- 
riphery, which in time coalesce. The 
initial vacuoles are slowly replaced 
by snowflake or arrowhead anterior 
subcapsular opacities that eventually 
migrate to the visual axis. There are 
only occasional initial lens changes 
other than in the area of the vacuole 
formation. The primary electrical 
contact may not be on the head or of 
insufficient voltage to cause the more 
rapid lens changes found in the next 
type. (2) A much more rapidly devel- 
oping cataract may occur in which 
smaller vacuoles are soon inter- 
spersed with significant lens opacities 
(not necessarily developing in the 
area of previous vacuole formation as 
in the first type). This may occur 
within hours or days after the insult. 
The course is rapid. These are usually 
associated with major electrical inju- 
ries, especially to the head. The au- 
thors stated that the clinical and ex- 
perimental data in the literature 
strongly suggest that the presence of 
electrically induced anterior subcap- 


` sular lens vacuoles progress in most 


cases to major lens changes.”° In a 
second paper, the authors reported 
the first electron micrescopic evalua- 
tion of the lens changes in electric 
cataracts. The anterior subcapsular 
opacity was composed of elongating 
and proliferating epithelial cells. 
Each cell was surrounded by its own 
capsule. These differentiating cells 
formed the snowflake-like opacities. 
As the opacities in the midperiphery 
increased in size and number, they 
migrated to form the dense, elevated 
central opacity. In time, the central 
opacity became an elevated, subcap- 
sular mass of cells, all without dis- 
cernible orientation. The posterior 
cortex was diffusely opaque, and 
fibers in this region contained many 
small dense circular bodies while the 
anterior lens changes appeared to be 
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due to an electrically induced prolif- 
eration and abnormal differentiation 
of epithelial cells; the posterior 
changes involved faulty formation of 
lens fibers.?° i 
To investigate the relationship 
between the prevalence of cataract 
and heat exposure, two groups of steel 
workers, who differed widely in their 
heat exposure were examined. The 
heat-exposed group numbers 906, 
while those working in the cold mill 
(101) constituted the controls. There 
were only two cases of cataracts in 
the first group that were considered 
to be occupational in origin. However, 
anterior and subcapsular lens opaci- 
ties, although rarely interfering with 
vision, were more common in the 
heat-exposed group.” An association 
between cataract and thermal expo- 
sure has long beén known. Wenzel 
(1786) was the first to describe the 
condition in glass blowers and Robin- 
son (1903) introduced the term 
“glass-workers cataract.” In a re- 
sponse to an editorial, a correspond- 
ent reported that his ophthalmologi- 
cal examinations of more than 1,000 
microwave workers yielded 42 with 
pathognomonic signs of microwave 
cataract (posterior capsular opacifica- 
tion), which is a form of thermal inju- 
ry. He stated that although micro- 
wave ovens are manufactured to 
stringent safety standards, this does 
not make them harmless; although 
these appliances have been used since 
1950 without reported injuries, re- 
cently it has been discovered that the 
initial signs of microwave cataract 
are asymptomatic and may not ap- 
pear until years after the exposure 
has occurred." An excellent discus- 
sion of the biological effects of micro- 
wave radiation appeared. The au- 
thors stated that concern over the 
possible hazards of exposure to micro- 
wave radiation has lately been on the 
increase. Increasing industrial and 
commercial use of microwave genera- 
tors for heating and cooking, increas- 
ing power of radar sets, and expan- 
sion of the broadcasting industry 
have resulted in more widespread 
interest in the possible biological 
effects of these electromagnetic radia- 
tions. A critical review of the litera- 
ture was presented along with an 


analysis of the present status of 
standards and hazard evaluation. In 
general, two types of cataracts may 
be produced. At high power densities, 
anterior cortical opacification may be 


produced and is apparent immedi- 


ately after the exposure. External 
inflammation of the eye is produced 
in many cases. There is little question 
that this cataract is the result of a 
thermal effect on the lens. The second 
type is more typical of microwave ir- 
radiation at lower power densities in 
the range of 100 uW/sq cm and con- 
sists of granular or vesicular lesions 
at the posterior pole of the lens and 
may be quite small and clinically in- 
significant or large and affecting vi- 
sion. These appear with a latent peri- 
od of 2 to 14 days and in many cases 
are found to regress with time. The 
most significant effect in terms of cat- 
aract production seems to be in the 
2,000 to 3,000 MHz range. There is 
still considerable controversy over 
the evaluation of safe exposure stand- 
ards. The authors believed that only 
in the coming years, with the devel- 
opment of better equipment for gen- 
erating, measuring, and recording 
microwave energy, will this problem 
be solved.7°2!0 A comprehensive 
study of the effects of acute and pro- 
tracted ionizing radiation on the rab- 
bit lens was undertaken. With the 
advancement of manned space explo- 
ration, potentially hazardous expo- 
sure levels to ionizing radiation de- 


- riving from the continuous fields of 


the van Allen belt to less predictable 
exposures from solar flares have been 
of concern. The biomicroscopic ap- 
pearance of lens changes produced 
either by proton or x-ray irradiation 
is characteristically similar for the 
two modes of exposure. This may in- 
dicate that the pathogenesis is the 
same for the two types of irradia- 
tion.”!! 

Busulphan is the drug of choice in 
the treatment of chronic myeloid leu- 


-kemia. A report described the case of 


a young adult who developed bilater- 
al mature cataracts during this 
therapy.” In the United States, cata- 
racts are a well described complica- 
plication of long-term corticosteroid 
treatment, but studies in India have 
related the presence of cataracts not 
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only to dose and duration of treatment 
but also to individual susceptibility. 
A Mexican study reported posterior 
subcapsular cataracts in four chil- 
dren who had received corticosteroid 
therapy for periods ranging from only 
three to ten months. Two children 
had .systemic lupus erythematosus 
that was complicated by nephritis, 
one had juvenile rheumatoid ar- 
thritis, and one had Takayasu dis- 
ease. The range of prednisone dosage 
varied from 1 to 3 mg/kg body weight 
in two and the equivalent dose of para- 
methasone in the other two cases. 


The authors thus agreed with the 


Indian report, but amplified it to sug- 
gest that not only an individual sus- 
ceptibility but also one based on ge- 
netic differences due to a different 
ethnic origin may be important.” 
Another author observed that 90% of 
renal transplant patients receiving 
very large systemic doses of cortico- 
steroids developed posterior subcap- 
sular cataracts. Changes appeared 
after as little as four months of thera- 
py. The severity of the cataract corre- 
lated better with the total dose than 
with the duration of therapy or the 
average daily dose alone. He related 
the cataract to a derangement of pro- 
tein metabolism by the following rea- 
soning. Corticosteroids are known to 
cause a loss of protein throughout the 
body. The lens is almost pure protein. 
The posterior subcapsular region is 
that part which is most remote from 
the circulation and from the cells of 
the epithelium, which are involved in 
active amino-acid transport into the 
lens. In short, it is that part of the 
lens that is most poorly nourished 
and is least capable of resynthesizing 
its protein.” 

One study reported 30 patients who 
were receiving echothiophate iodide 
for treatment of glaucoma or accomo- 
dative esotropia and 60 pesticide 
workers who were exposed to organo- 
phosphates and were examined for 
lens opacities, electrocardiographic 
defects, and selected biochemical 
parameters. An increased incidence 
of lens changes in glaucomatous sub- 
jects receiving 0.25% echothiophate 
iodide was noted after only four 
months of treatment. These patients 
generally had a lower red blood cell 
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count and plasma cholinesterase val- 
ue. No lens abnormalities were noted 
in children. Pesticide-exposed farm- 
ers and formulators showed moder- 
ately increased cortical wedging but 
no increase in cataracts. Paired anal- 
yses of fasting plasma amino acids 
before and after echiothiophate iodide 
treatment showed that a depression 
in most amino acids may be impor- 
tant in cataractogenesis.2 Another 
study reported that rabbit lenses, 
from eyes treated with echothiophate 
iodide by topical administration, 
showed a marked increase in permea- 
bility as measured by the efflux of ru- 
bidium 86. The authors suggested 


that this effect may be responsible for 


the loss of transparency after therapy 
with this drug.?!® 

One author observed a relationship 
between chronic alcoholism and cata- 
ract. He was impressed by the follow- 
ing combination of findings: age less 
than 60 years; the absence of a family 
history of cataract or a history of 
trauma or other predisposing cause; 
chronic alcoholism with alcoholic 
neuropathy and angiopathy; and the 
documented development of a cata- 
ract (usually subcapsular) in a lens 
that was previously observed to be 


normal, with progression to maturity 


in less than one year, involving both 
eyes but often with a delayed onset in 
the second eye. He suggested that 
this might be due to the effects on 
aqueous humor dynamics and compo- 
sition and upon cell-membrane 
permeability.2*”7 Another paper re- 
ported a rapid increase in the depth of 
the anterior chamber concomitant 
with a rapid diminution in the lens 
thickness after intravenous adminis- 
tration of succinylcholine chloride to 
patients undergoing ocular and orbit- 
al surgery. This effect was notable 
within 20 seconds after the drug was 
given, was maximal in 45 to 210 sec- 
onds, and no longer noticeable after 
180 to 300 seconds. The drug ap- 
peared to cause a relaxation of accom- 
modation by relaxing the ciliary mus- 
cle. It was unknown whether this was 
a direct effect of the drug or the result 
of a primary action elsewhere.”/® 

In a discussion of the effects of 
drugs on the lens, it was noted that 
there are three particular groups of 


drugs in current use that are, to some 
degree cataractogenic. Irreversible 
cholinesterase inhibitors and topical- 
ly administered corticosteroids are 
used in ophthalmic practice, systemi- 
cally administered steroids are em- 
ployed in a wide variety of disorders, 
and phenothiazines are used in psy- 
chiatry therapy. Although their cat- 
aractogenic side effect is undesir- 
able, the usefulness of these drugs 
forces the physician to accept the pos- 
sibility of lens changes as unavoid- 
able. However, regular ocular exami- 
nation during long-term drug thera- 
py reduces the risk of. drug-induced 
eye changes progressing without de- 
tection. In the event of an abnormali- 
ty, reducing the level of dosage or 
complete withdrawal of the medica- 
tion can be considered. Triparanol 
and dinitrophenol are now historic 
examples of cataractogenic drugs. 
Whether or not more controlled ani- 
mal toxicity studies would have pre- 
vented the unfortunate occurrence of 
toxic cataract cannot now be deter- 
mined. The author stated that the 
miscellany of drugs and chemical 
compounds that are known to be cat- 


` aractogenic in animals but not in 


humans only emphasizes the need for 
extensive toxicity studies. However, 
the potential hazards of new drugs 
must be carefully weighed against 
their beneficial therapeutic value.?® 


Optical 
Correction of Aphakia 


An author stated that aphakic 
spectacles of today are vastly better 
than those used 20 years ago. He at- 
tributed this to the following: (1) plas- 
tic lenses; (2) lenticular aspheric plas- 
tics; (3) full-size aspherics; (4) much 
improved local knowledge of surfac- 
ing techniques; (5) the average busy 
dispenser has the ability and experi- 
ence to do superb aphakic dispensing; 
and (6) concerned ophthalmologists 
do not tolerate poor workman- 
ship.?*°?2! Unfortunately, in spite of 
significant progress, aphakic specta- 
cles are poorly tolerated by a signifi- 
cant number of patients after cata- 
ract surgery. The magnified image 
and loss of appreciable peripheral 
field are insurmountable objects to 
some, -barely tolerated by most, and 
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secon 


satisfactory to only a few. A- frank 
discussion of the problems of aphakia 
was presented. The author stated 
that visual rehabilitation involves 
more than a return of visual acuity, 
and that the correction of the aphakic 
eye demands certain adjustments on 
the part of the patient.”?? Another 
author suggested single vision dis- 
tance aspheric lenses for reading for 
patients with aphakia. Getting rid of 
the bifocal segments (which are not 
aspheric in present day aspheric lens- 
es for aphakia) greatly aids the el- 
derly patient in walking. A pair of 
single vision distance aspheric glass- 
es that are fit at a very close vertex 
distance (1 mm in front of the lashes) 
is prescribed for the aphakic patient. 
The distance prescription must be 
correct for this close vertex adjust- 
ment.?** This method may be satisfac- 
tory for short periods of reading or for 
reading price tags and inspecting 
merchandise in a store, since the pa- 
tient merely has to slide the glasses 
down the nose 18 to 20 mm. However, 
at this distance, the binocular apha- 
kic patient’s visual axes are looking 
considerably nasal to the optical cen- 
ters of the lenses. This causes asthe- 


nopia, diplopia, or suppression of one ` 


eye for near. Therefore, single vision 
reading or bifocal glasses cannot be 
completely eliminated. 

Because of poor patient acceptance 
of aphakic spectacles, contact lenses 
are being used more, even in elderly 
patients. In an excellent appraisal of 
the use of contact lenses in aphakia, 
one author listed several prefitting 
considerations: (1) Motivation. (2) 
Presence of binocular vision. (Con- 
tact lenses are especially well re- 
ceived when single binocular vision is 
restored. This is especially true in 
unilateral aphakia when the aphakic 
eye is dominant. Where the aphakic 
eye is nondominant, the patient is 
often unimpressed with contact lens- 


. es and failure is quite likely.) (3) Oc- 


cupational consideration. (Success- 
ful fitting is more likely in those 
occupations where the eyes are not 
exposed to inordinate amounts of 
wind, dust, smoke, fumes, and other 
pollutants.) (4) Adequate contact lens 
fit. (5) Absence of contraindications. 
Pathologic characteristics of the cor- 
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nea and conjunctiva may screen out 
some candidates. Ocular motility 
problems where prisms were formerly 
used in spectacles are usually not sat- 
isfied by contact lenses. The author 
stated that in evaluating all of his 
contact lens failures since 1958, each 
and every one fell into one or more of 
the preceding groups. He recommend- 
ed “over plus” for the aphakic patient 
to make him a mild myope with con- 
tact lenses by 0.5 D in one eye and 
1.00 D in the other. He pointed to 
some disturbing features of contact 
lenses. Wearers are prone to a mu- 
coid-producing process of the lids 
and conjunctiva, which results in 
the formation of a thick precipitate 
deposited on the lenses, severely im- 
pairing vision. This is probably a low- 
grade infection in which the mucus- 
producing glands of the lids and 
conjunctiva participate in response 
to the contact lens as a foreign body. 
To combat this, he recommended an- 
tibacterial agents, such as astrin- 
gents, vasoconstrictors, mucolytic 
agents, and detergents, in addition 
to careful cleansing of the contact 
lenses and wet storage. He further 
stated that although the surgical 
aphake has a somewhat insensitive 
cornea, the cornea reacts to contact 
lenses in much the same manner as 
the unoperated eye. A final disad- 
vantage is that the lens itself may 
undergo damage, including nicks, 
scratches, and warpage.”24 Another 
serious disadvantage is the frequent 
inability of elderly patients to man- 
age the insertion and removal of the 
lenses. 

A comprehensive survey of the sta- 
tus of binocular vision in unilateral 
aphakia corrected with contact lenses 
was reported. The results showed a 
striking degree of inadequate binocu- 
lar perception that, the authors be- 
lieved, should be considered by exam- 
iners in estimating the potential for 
jobs requiring highly developed bin- 
ocular vision.” Other authors stated 
that a contact lens is not the ideal 
replacement for the normal human 
lens, but in order to obtain optimal 
results in unilateral aphakia, the fol- 
lowing requirements must be met: (1) 
a minimum range of motor fusion; (2) 
a time interval as short as possible 


between the visual handicap of the 
cataract and the fitting of the contact 
lens; and (3) a sufficient amplitude of 


_sensory fusion. The latter seemed to 


be the most significant factor. It prob- 
ably depends on the binocular func- 
tion that existed before the cataract 
occurred. They measured the anisei- 
konia in 34 patients by the phase- 
difference haploscope and, where pos- 
sible, checked this by the space-ei- 
konometer. It varied from 2.1% to 
10.9%, with an average of 5.85%. 
They made the significant point that 
in evaluating the aniseikonic obsta- 
cle to binocular function, one should 
differentiate between patients show- 
ing aniseikonia in childhood, when 
they are supposed to be building up 
their binocular function, and those 
already having a binocular system, 
which, however, is interrupted for a 
certain period of time. The latter 
group has a better adaptability than 
the former. They implied that there is 
some question whether aniseikonia 
merits the attention it usually gets.?6 
In still another paper, the authors 
reported the results of binocular func- 
tion measurements in 25 patients 
with unilateral posttraumatic apha- 
kia, which was corrected by a contact 
lens. It was their opinion that anisei- 
konia represented the most formida- 
ble obstacle to fusion.” 

There are still conflicting reports 
regarding the success of contact lens- 
es in patients with aphakia. A report 
in a leading British medical journal 
stated that although contact lenses 
avoid the need for the heavy “pebble” 
spectacles that constrict the patient’s 
field of vision, only a few patients who 
try them seem to find them managea- 
ble. Old people have considerable 
trouble inserting them when their 
vision without glasses is so poor.?”8 To 
a large degree, success depends on the 
enthusiasm of the dispenser of the 
lenses. For example, it will be re- 
called that as a result of a British 
survey, which revealed that 46% of 
aphakic patients who were fitted with 
contact lenses were no longer wear- 
ing them, one author favored the use 
of an intraocular lens in unilateral 
aphakia. On the other hand, many 
have seen no reason why every 
aphakic patient could not be given a 
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contact lens since most people, ac- 
cording to them, can handle them 
easily. Another paper reported the 
experience of the authors with the 
fitting of contact lenses in children 
over a period of eight years. The chil- 
dren ranged in age from 6 weeks to 14 
years. Among the patients with uni- 
lateral aphakia, 22 children were 
fitted with contact lenses. Ten were 


‘less then 10 years and 12 were be- 


tween 6 and 14 years. Three had con- 
genital cataracts that were all operat- 
ed on in the first year of life. There 
were 19 traumatic cataracts. Of those 
under six years, eight had less than 
3/60, one had 6/60, and one had 6/21 
visual acuity. None had binocularity. 
Of those 6 to 14 years, one had 6/21, 
two had 6/12, two had 6/9, and seven 
had 6/60. Of these, two had simulta- 
neous perception on the Worth four- 
dot test, six had fusion, and four had 
no fusion. There were nine children 
with bilateral aphakia, all of which 
occurred after surgery for congenital 
cataracts. Seven were operated dur- 
ing the Ist year,,one at age 3 years, 
and one at age 8 years. Contact lenses 
were fitted three to six months post- 
operatively. Six eyes had 6/15 or bet- 
ter (83%) and five eyes had 6/60 or 
less (27%) visual acuity. Binocular 
vision was achieved in four cases. As 
expected, children 6 weeks to 2 years 
of age offered much less of a problem 
with contact lens acceptance than the 
3- to 5-year age group.””9 It is discour- 
aging to see that eight of the ten uni- 
laterally aphakic patients under six 
years of age achieved less than 3/60 
vision and that none of the ten were 
binocular. The results in children 
with bilateral cataracts were far su- 
perior and appeared to justify the 
tremendous effort expended by both 
the dispenser and the parents. Anoth- 
er author described his technique of 
fitting contact lenses for infants and 
children. Although any type of lens 
may be fitted, it was his belief that 
haptic lenses offered the best type of 
correction on account of the ease of 
fitting and the certainty that the lens- 
es cannot be dislodged, lost from the 
eye, or slip into the fornices. Children 
were not fitted for cosmetic reasons 
alone, but only for correcting a defect 
that could not be adequately compen- 
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sated with spectacles.” 


Intracorneal positive keratopros-. 


theses with an optic power of 1 to 
17 D were applied in 23 eyes of pa- 
tients with bullous keratopathy and 
aphakia. Follow-up observations last- 
ing from 3 months to 2 years showed 
these plastic implants to be tolerated 
and effective, both as curative and 
corrective agents.”*! An interesting 
report appeared on the objective 
measurement of accommodation in 
aphakic eyes containing intraocular 
lenses. In 12 aphakic eyes containing 
a Federov lens, the mean value of ac- 
commodation was 3 D. Accommoda- 
tion was achieved, according to the 
authors, by elongation of the eye. The 
paper presented a new scheme of ac- 
commodation according to which the 
process of accommodation in the nor- 
mal eye develops as a result of 
changes in the focal distance of the 
lens and elongation of the eyeball as a 
result of its resilient deformation.?*” 

A convenient method of providing a 
temporary postoperative cataract 
correction involves the use of press-on 
optics. Thus, a thin lightweight, as- 
pheric cataract correction can be ap- 
plied directly to the patient’s own 
familiar glasses. This system may be 
used postoperatively until the final 
correction is determined and new 
permanent spectacles are fabricat- 
ed.233 
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Calendar of Events 


Society of Eye Surgeons, International Eye Foundation World Congress, Athens, 


14 Eye Bank Association of America, Program on Evaluation and Short-Term Preserva- 
tion of Donor Corneas, Dallas 


14 Contact Lens Medical Seminar, Contact Lens Association of Ophthalmologists, Inc., 


Dallas 


14 Ocular Microbiology and Immunology Society, Annual Meeting, Dallas 

14 Joint Commission on Allied Health Personnel in Ophthalmology, Certifying Exami- 
nations for Ophthalmic Technicians, Dallas 

15 American Society of Ocularists, Symposium on Enucleation-Evisceration-Exposure, 


Dallas 


15 Annual Meeting and Symposium of the Committee on Geriatric Blindness, American 
Foundation for the Blind and the American Geriatric Society, Dallas 


Annual Meeting of the American Academy of Ophthalmology and Otolaryngology, 


17 Contact Lens Association of Ophthalmologists, Inc., Annual Scientific Meeting, Dal- 


16-20 
Dallas 
las 
25-28 
Oct 18-21 
19-20 
29-30 
lar Diseases, Los Angeles 
Oct 31-Nov 2 
Meeting, New York 
Nov 16-20 


Republic 


Fourth International Congress of Neurogenetics and Neuro-ophthalmology, Rome 
American Board of Ophthalmology, Oral examinations, St. Louis 

St. Vincent’s Hospital, Corneo-plastic Symposium, New York 

Estelle Doheny Eye Foundation, Annual Postgraduate Conference on Pediatric Ocu- 


Edward S. Harkness Eye Institute, Fourth Annual Course and Alumni Association 


International Congress for the Prevention of Blindness, Cairo, Egypt, United Arab 


26 Queen’s University and Affiliated Hospitals, Clinical Day, Kingston, Ontario, Canada 


Dec 7-8 


ing, Kansas City, Mo 


Contact Lens Medical Semin- 
ar.— The Contact Lens Association of 
Ophthalmologists, Inc., announces a 
medical seminar to be held Sept 14, 
1973, at the Fairmont Hotel, Dallas. 
Ophthalmologists and their spon- 
sored assistants are welcome. 

The seminar will be conducted by a 
distinguished panel of nationally 
known instructors, under the direc- 
tion of Thomas R. Mazzocco, MD. 

For further information, please 
direct inquiries to the Contact Lens 
Association of Ophthalmologists, 
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Inc., 40 W 77th St, New York 10024, 
to the attention of G. Peter Halberg, 
MD. 


National Eye Institute Fact 
Sheets. — The Department of Health, 
Education, and Welfare’s National 
Eye Institute announces the avail- 
ability of seven fact sheets, each de- 
scribing a common visual condition or 
cause of blindness. The conditions 
covered by these fact sheets include 
glaucoma, diabetic retinopathy, cor- 


Kansas City Society of Ophthalmology and Otolaryngology, Annual Scientific Meet- 


neal disease, macular degeneration, 
refractive errors, retinal detachment, 
and retinitis pigmentosa. 

Each fact sheet is written for the 
general public and describes the con- 
dition, its cause (if known), treatment 
(if available), and current research. 

Single copies are available free 
from the Office of Information, Na- 
tional Eye Institute, National In- 
stitutes of Health, Bethesda, MD 
20014. The pamphlets are also for 
sale in quantities by the Superin- 
tendent of Documents, Government 


News and Comment 


Printing Office, Washington, DC 
20402 for 15 cents postpaid or 5 cents 
at the GPO bookstore. 


Annual Scientific Meeting. —The 
Annual Scientific Meeting of the 
Contact Lens Association of Oph- 
thalmologists, Inc., will be held Sept 
17, 1973, at the Fairmont Hotel, Dal- 
las. 

The Sixth Conrad Berens Memorial 
Lecture will be given by John A. 
Dyer, MD, Rochester, Minn. His topic 
will be soft contact lenses, clinical 
and therapeutic applications. In addi- 
tion to the memorial lecture, there 
will be a program of scientific papers. 


Corneo-plastic Symposium. — 
The Ophthalmology Department of 
St. Vincent’s Hospital and Medical 
Center in New York will hold a Cor- 
neo-plastic Symposium on Oct 19 and 
20, 1973. 

Guest speakers will include Drs. 
Crowell Beard, Alston Callahan, Sid- 
ney Fox, Charles Iliff, Byron Smith, 
Claes Dohlman, Frank Polack, and 
Richard Troutman. 

For additional information, contact 
Robert A. D’Amico, MD, Chief of 
Ophthalmology, 153 W 11th St, New 
York 10011. 


Estelle Doheny Eye Founda- 
tion.— The Estelle Doheny Eye 
Foundation will hold its annual 
Postgraduate Conference on the Di- 
agnosis and Management of Pediatric 
Ocular Diseases at the Ambassador 
Hotel in Los Angeles on Oct 29-30, 
1973. 

The principal speakers will be Mi- 
chael J. Hogan, MD, and Alan M. 
Laties, MD. The two-day symposium 
will be held in conjunction with the 
Pacific Section of the Association for 
Research in Vision and Ophthalmolo- 
gy. 


Queen’s University and Affiliat- 
ed Hospitals.—The Department of 
Ophthalmology will sponsor two 
“Clinical Days” during the 1973-1974 
academic year. The first meeting, to 
be held Nov 26, 1973, will feature 
guest speakers Frank Walsh, MD, 
and Joel Glaser, MD. The main 
theme will be the optic nerve and 
other topics in neuro-ophthalmology. 

The main theme of the second 
meeting, to be held Feb 25, 1974, will 
be diabetic retinopathy and other top- 
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ics in retinal vascular disease, with 
guest speakers Arnall Patz, MD, and 
D. A. Rosen, MD. 

For further information, please 
contact Dr. R. M. H. Pinkerton, De- 
partment of Ophthalmology, Queen’s 
University, Kingston, Ontario, Cana- 
da. 


American Society of Contempo- 
rary Ophthalmology.— The 1974 
Annual Meeting of the American So- 
ciety of Contemporary Ophthalmolo- 
gy will be held Feb 10-16, 1974, Fon- 
tainebleau Hotel, Miami Beach, Fla. 

The meeting will feature lectures, 
seminars, and small group confer- 
ences in all areas of ophthalmology, 
as well as practical courses in micro- 
scopic surgery and binocular ophthal- 
moscopy. Accredited by the Council 
on Education of the American Medi- 
cal Association, certificates of partici- 
pation in continuing education will 
be awarded to participants. 

For further information, please 
contact Virginia Kendall, ASCO, 30 
N Michigan Ave, Room 1506, Chicago 
60602. 


Ophthalmic Plastic and Corneal 
Surgery Symposium. —The Bascom 
Palmer Eye Institute and the Florida 
Lions Eye Bank at Miami announces 
a Symposium on Ophthalmic Plastic 
and Corneal Surgery to be held at the 
Doral Beach Hotel, Miami Beach, 
Fla, April 7-12, 1974. 

This symposium will cover the cor- 
neal and ophthalmic plastic field, 
with multiple lectures, panel discus- 
sions and question periods for the reg- 
istrants. 

Faculty members will include Drs. 
J. Buxton, A. Callahan, M. Fine, R. 
Forster, J. Gass, L. Girard, P. Guibor, 
J. Major, A. Maumenee, H. Menn, G. 
Miller, D. Paton, N. Sanders, B. 
Smith, O. Stasior, R. Tenzel, and I. 
Weiner. 

Further information may be ob- 
tained by writing to Ophthalmic 
Plastic Surgery Symposium, Bascom 
Palmer Eye Institute, PO Box 875, 
Biscayne Annex, Miami, FL 33152. 


Lucien Howe Award. — Arthur H. 
Keeney, MD, DSc, ophthalmologist- 
in-chief at Wills Eye Hospital and 
Research Institute in Philadelphia, 
became the 11th recipient of the Uni- 
versity of Buffalo’s Lucien Howe Gold 
Medal Award on April 12, 1973. The 
medal, which has been awarded peri- 


odically since 1930, was presented by 
Dr. Robert L. Ketter, president of the 
University of Buffalo, following Dr. 
Keeney’s lecture, “New Responsibil- 
ities of the Ophthalmic Practitioner.” 

Dr. Keeney was particularly cited 
for the development of ophthalmic 
leadership and education in the re- 
development of the 141-year-old 
Wills Eye Hospital and the emer- 
gence of its program in subspecialty 
services. His role in the development 
of ophthalmic standards in the Amer- 
ican National Standards Institute 
and Visual Aspects of Transportation 
was also acknowledged. It was noted 
that through his interest in the con- 
trol of ocular trauma, Dr. Keeney has 
continued a basic concern of Dr. 
Howe’s, namely, the prevention of 
blindness. 


Revised Edition.—The revised 
second edition of AMA Drug Evalua- 
tions will be published in early Sep- 
tember under a contract the AMA has 
written with Publishing Sciences 
Group, Inc., of Acton, Mass. 

A number of changes have been 
made from the first edition, re- 
leased in 1971. The second edition 
will be a hardcover volume, some- 
what smaller in dimensions and 
easier to handle. It has been com- 
pletely redesigned and edited to 
make it more readable. The new 
drugs section has been eliminated, 
and all drug's, including new ones, 
have been evaluated under their 
appropriate therapeutic classifica- 
tions. Structural formulas have 
been included for most drugs. 
Drug interactions have been given 
expanded coverage. Three new 
chapters have been added, and all 
chapters have been revised and 
updated, making the second edi- 
tion of AMA Drug Evaluations the 
most complete and current com- 
pilation of drug information avail- 
able anywhere. 

The revised edition will be sold 
to institutions and non-AMA mem- 
bers for $22.00, and to AMA mem- 
bers and students for $16.50 after 
publication. The book is being 
offered to AMA members and stu- 
dents now at the special prepubli- 
cation price of $14.85 (plus $0.50 
for postage and handling). To or- 
der the book or to obtain further 
information, write to Publishing 
Sciences Group, Inc., 411 Mass- 
achusetts Ave, Acton, Mass 01720. 
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Books 


Edited by Henry F. Allen, MD 
243 Charles St, Boston 02114 


Causes and Prevention of Blindness 
(Proceedings of the Jerusalem Seminar on the 
Prevention of Blindness, Aug 25-27, 1971, 
Jerusalem, Israel). Edited by IC Michaelson, 
DOMS, FRCP, PhD, Elaine R Berman, PhD. 
Price, $11. Pp 656, with 249 illustrations. 
Academic Press Inc, 111 Fifth Ave, New York 
10003, 1973. 


The Jerusalem Seminar on the 
Prevention of Blindness was held 
Aug 25-27, 1971, and was attended by 
eminent ophthalmologists from many 
nations. It followed immediately 
upon the Second Conference of the 
International Society for Geographi- 
cal Ophthalmology. It was organized 
by Prof I. C. Michaelson and chaired 
by A. E. Maumenee. Subchairmen 
were in charge of the major subdivi- 
sions of the seminar. This is a report 
of the proceedings of the seminar. 

The main categories were public 
health ophthalmology, clinical prob- 
lems in developing countries, clinical 
problems in developed countries, 
basic laboratory studies, and summa- 
ries of the scientific sessions. Joint 
resolutions were passed, a central 
agency for onchocerciasis was acti- 
vated, and a xerophthalmia club was 
formed. 

If any central theme can be said to 


. have evolved from the seminar, it 
would be that improvement in eye- 


health can follow only after elevation 

of general standards of living and 

education on broad national lines. 
Henry F. ALLEN, MD 
Boston 


Ocular and Adnexal Tumors (International 
Ophthalmology Clinics, Vol 12, No. 1). Edited 
by Andrew P Ferry, MD. Price, $25 per year 
(US); $27 per year (foreign countries) for sub- 
scription. Pp 269, with 119 illustrations. Little 
Brown & Co, 34 Beacon St, Boston, 1972. 


Selected aspects of ocular and ad- 


‘nexal tumors are discussed in the 11 


chapters of this book. The first chap- 
ter on phakomatoses by R. L. Font 


and A. P. Ferry is practically impor- 


tant, very well written, and well or- 
ganized. The second chapter by M. 
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Yanoff emphasizes and explains the 
clinically important fact that about 
one third of eyes with uveal malig- 
nant melanomas are glaucomatous. 
W. C. Frayer states, in the third chap- 
ter, that benign hyperplasia of the 
retinal pigment epithelium is com- 
mon, whereas true neoplasms of this 
layer are extremely rare. The classifi- 
cation, etiology, clinical appearance 
and treatment of epibulbar squamous 
cell carcinomas are presented by A. R. 
Irvine in the fourth chapter. Fluor- 
escein angiography as an aid in the 


‘differential diagnosis of intraocular 


tumors is expertly discussed and il- 
lustrated by J. D. M. Gass in the fifth 
chapter. The uses of ultrasound tu- 
mor diagnosis and radiographic diag- 


nostic techniques are presented by — 


D. B. Karlin and by S. T. Trokel. In 
the eighth chapter, T. E. Sanders and 
M. E. Smith give valuable advice 
about the place of biopsies as a diag- 
nostic help in intraocular tumors. The 
next two chapters deal with the very 


rare occurrence of hemangiomas in’ 


the anterior uvea and with the role of 
viruses in the pathogenesis of ocular 
tumors. The final chapter by M. Bon- 


* juk and. L. E. Zimmerman on seba- 


ceous carcinomas in the eye region, 
again, is of great practical value. 

The book, as a whole, contains 
much important information. It is 
very well illustrated and should be of 
great interest to all ophthalmologists 
and to many pathologists. 

J. REIMER WoLTER, MD 
Ann Arbor, Mich 


Contemporary Ophthalmology (Selected Pro- 
ceedings of the American Academy of 
Ophthalmology and Otolaryngology Annual 
Meeting, September 1971). Preface by A Ed- 
ward Maumenee, MD. Price, $29.50. Pp 246, 
with 162 illustrations. CV Mosby Co, 11830 
Westline Industrial Dr, St. Louis 63141, 1972. 


It is safe to say that most if not 
all ophthalmologists attending the 
Annual Meeting of the American 
Academy of Ophthalmology and Oto- 
laryngology feel frustrated by their 
inability to encompass the range of 
informational material presented. by 
the scientific sessions, the instruc- 
tional courses, the scientific exhibits, 
the commercial exhibits, and the nu- 
merous subspecialty sessions that 
combine to make the five-day week a 
“ten-ring circus.” Those who have 
committee assignments as well are 
even more restricted. The vastness of 
the convention hall and the rapid 
sequence of papers may tend to bewil- 


der and confuse. Until now, it has not 


‘been easy to turn to the transactions. 


of the academy for a selection of the 
best and most progressive papers of 
the meeting. 

The 1971 meeting, under the presi- 
dency of A. Edward Maumenee, was 
outstanding with respect to the scien- . 
tific sessions. By one of his many 
happy inspirations, the present vol- 
ume reproduces the presentations of 
the honored guests and the two prin- 
cipal symposia, which were the 
week’s highlights. 

Norman Ashton’s superb paper on 
the eye in malignant hypertension 
comprises part 1 of this volume. The 
role of unrelieved vasoconstriction in 
leading to muscle necrosis in the vas- 


cular wall is dynamically explained 


and convincingly documented. 

In part 2, six other honored guests 
(Joaquin Barraquer, David Cogan, 
Michael Hogan, Irving Leopold, 
Frank Newell, and Lorenz Zimmer- 
man) present representative reports 
of their work and that of their co- 
workers. Maumenees introductory 
remarks about these honored guests 
are included at the beginning of each 
of their papers. 

The symposium on microsurgery of 
the. outflow channels moderated by 
Robert Shaffer comprises part 3. The 
participants whose papers and discus- 
sions are reproduced are Mikhail 
Krasnov, Reinhard Dannheim, John 
Cairns, William Spencer, Morton 
Grant, and Bernard Becker and his 
co-workers, Steven Podos and Carl 
Asseff. = 

Part 4 is a symposium on genetics 
as applied to ophthalmology. This 
collection of papers by Morton Gold- 
berg, David Hsia, Edward Cotlier, 
John Opitz, and Harold Cross com- 
prises an introductory text in itself. 
Cotlier has appended a categorized 
bibliography of 172 references to his 
chapter on biochemical detection of 
inborn errors of metabolism affecting 
the eye. 

The papers are well-illustrated 
and, almost without exception, mas- 
terfully presented. Their range com- 
prises basic science as well as medical 


. and surgical aspects of ophthalmolo- 


gy. It would be difficult to conceive of 

a better or more scholarly “souvenir 

album” of an outstanding academic 

and clinical meeting of our specialty. 

A large part of our retrospective frus- 

tration can be relieved by this book. 
Henry F. ALLEN, MD 
Boston 


Books 


Hereditary Retinal and Choroidal Disease, 
vol 1: Evaluation. By Alex E Krill, MD. Price, 
$19.75. Pp 354, with 150 illustrations. Harper 
& Row Publishers Inc, 2350 Virginia Ave, 
Hagerstown, Md 21740, 1972. 

The recent tragic death of Alex 
Krill was a grave shock to the 
ophthalmologic community. To many 
of us who knew him as a friend the 
loss is all the more severe, while to 
those who knew him through his 
multiple articles in the ophthalmic 
literature the field has lost a prolific 
and thoughtful contributor. 

The overall excellence of his writ- 
ing is illustrated in this recent book, 
which is the first of two volumes on 
hereditary retinal and choroidal dis- 
eases. About 40% of this initial vol- 
ume is devoted to the electrophys- 
iologic (ERG, EOG, VER) and psy- 
chophysical (dark adaptometry, color 
vision) tests used in evaluating reti- 
nal function. All of these are dis- 
cussed in separate chapters and as 
such there is considerable overlap. 

The main body of the book consists 
of two other chapters. The first is an 
excellent one dealing with genetics, 
both basic and applied, which is well 
written and takes one in a stepwise 
fashion through the molecular intri- 
cacies of this field and then clearly 
discusses inborn errors of metabo- 
lism, pharmacogenetics, and chromo- 
somal abberrations. Those individ- 
uals who have applied to the Course 
in Continuing Education given by the 
American Academy of Ophthalmolo- 
gy and Otolaryngology have received 
this chapter as a paper-bound sepa- 
rate. The second chapter, which also 
deserves special notation, is that 
written by Desmond Archer on flu- 
orescein angiography. While the au- 
thor certainly goes far afield from 
hereditary retinal and choroidal dis- 
eases, the chapter is well written, 
superbly illustrated, and provides in 
a neat package an excellent survey of 
studies in the field. 

One weakness of the book lies with 
the illustrations in the chapters on 
electrophysiology. Here many of the 
figures do not have complete captions 
(and their meaning is not further 
clarified by the text), and the wave- 
forms in certain pictures are not clear 
enough for those somewhat naive in 
the field. However, this is a minor 
objection, and the book is highly rec- 
ommended for all in the field of 
ophthalmology. 


RONALD E. Carr, MD 
New York 
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The Assessment of Visual Function. Edited 
by Albert M Potts, MD, PhD. Price, $24.50. Pp 
226, with 149 illustrations. CV Mosby Co, 
11830 Westline Industrial Dr, St. Louis 63141, 
1972. 


The assessment of visual function 
was published at the suggestion of 
the American Committee on Optics 
and Visual Physiology in order to 
make available a basic text for a 
course presented at the meetings of 
the American Academy of Ophthal- 
mology and Otolaryngology. Each 
instructor contributed a chapter on 
his special field, emphasizing under- 
lying scientific principles and appli- 
cation of methods for testing visual 
function. The book contains nine 
chapters, which are given in order 
here: “Visual Acuity” (Rubin); “Vis- 
ual Fields” (Newman); “Rod Vision” 
(Alpern); “Clinical Aspects of Night 
Vision” (Krill); “Color Vision of 
Normal Observers” (Pokorny and 
Smith); “Abnormal Color Vision” 
(Krill); “Practical Aspects of Depth 
Perception” (Burian); “Electrophysio- 
logical Measurements” (Potts); “As- 
sessment of Special Visual Func- 
tions” (Keeney). 

Beyond the usual measurements of 
acuity, perimetric fields, and testing 
of color vision, the application of psy- 
chophysical studies is still quite lim- 
ited, but methods to obtain additional 
information have been and are being 
further developed and applied to aid 
diagnosis and prognosis. To have the 
essentials compiled in one book is of 
great merit; with the hope that those 
seeking answers to questions on vis- 
ual function will find them, particu- 
larly concerning methods to be ap- 
plied in order to unravel complex sit- 
uations, which make the assessment 
of visual function difficult. 

The task of writing a successful 
book to fulfill such aims is a hard one 
and the attempt is laudable. Only 
time will tell whether the authors 
succeeded. 

Rubin presents in detail the types 
of visual acuities, the effects of dif- 
fraction, the influence of illumination 
and color, of target type, state of ad- 
aptation, pupil size and refractive 
state, and endeavors to link exterior 
physical factors with structural pecul- 
iarities of the normal and abnormal 
retina to which are added experience 
and psychic factors. Discussion of the 
choice of testing materials and 
methods shows clearly the close rela- 
tionship between methods and test 
results. The presentation gives rea- 
son for many new thoughts and ques- 


tions not answered in the few pages 
available. 

Newman discusses in the chapter 
on visual fields the influence of rod 
and cone sensitivity in relation to ret- 
inal location, object size, luminance 
and contrast, state of adaptation, and 
pupil size in the evaluation of retinal 
pathology. Tangent screen and Gold- 
mann projection perimeter and their 
use are described in kinetic and static 
perimetry at photopic, mesopic, and 
scotopic levels. Flicker perimetry is 
not mentioned. The possibility of ob- 
taining more quantitative informa- 
tion on retinal defects by static pe- 
rimetry is documented in field plots. 
The value of moving versus station- 
ary stimuli is discussed and interest- 
ing facts promising for clinical 
studies are revealed concerning size 
and organization of receptive fields. 
The use of Goldmann notations in- 
stead of photometric luminance val- 
ues in the figures is unfortunate. 

In the chapter on Rod Vision, Al- 
pern presents an up-to-date review of 
photophysiological changes in the 
retinal elements. Abnormalities in 
vision at scotopic and photopic levels 
and their relationships to changes in 
the visual pigments are discussed. 
Dark adaptation measurements and 
adaptometers (McLaughlin and Gold- 
mann-Weekers) are described. None 
of the adaptation curves shown, how- 
ever, were obtained with these in- 
struments. Light adaptation is asso- 
ciated with the rapid changes in 
rhodopsin concentration. A discus- 
sion of theories of adaptation pre- 
sents the most recent findings. 
The concept of excitation pools, 
equivalent background, aftereffects 
of bleaching the photosensitive pig- 
ments (afterimages) point to a wide 
range of events during adaptation, 
comprising photochemical and neural 
components indicated by differences 
in time characteristics of the two 
types of processes. 

Clinical aspects of night vision are 
described by Krill. Changes in lumi- 
nance affect acuity, color vision, light 
and depth perception, and size of peri- 
metric fields. The Goldmann-Week- 
ers adaptometer was used for deter- 
mination of dark adaptation curves. 
Cases of systemic diseases are shown. 
The retinal causes of abnormal dark 
adaptation observed at photopic and 
scotopic levels in static and progres- 
sive conditions of night blindness and 
differences in involvement of rods and 
cones are well documented. In many 
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cases, cross references to other visual 
function measurements, including 
electroretinographic findings, have 
been made, which are of great impor- 
tance for diagnosis and assessment of 
visual function. 

Pokorney and Smith give a compre- 
hensive survey of basic facts concern- 
ing light and color. Color vision is 
based on the trichromatic theory sup- 
ported by psychophysical findings 
and measurements of effects of differ- 
ent wavelengths on cone pigments. In 
addition, some of the psychophysical 
observations support the opponent- 
process theory based on physiological 
evidence. It appears that color vision 
is mediated by three kinds of recep- 
tors distinguished from each other by 
three photopigments. The receptor 
output can be excitatory or inhibitory 
in its effect on higher order neurons, 
thus allowing for mutually antago- 
nistic responses. 

Abnormal color vision is described 
by Krill as to type, incidence, and 
inheritance. Color vision tests and 
their applications are described 
(Ishihara, Hardy-Rand-Rittler). The 
Farnsworth hue discrimination tests 
(100 hue, D-15) are discussed in de- 
tail. The very useful Sloan achroma- 
topsia test, using only 6 colors of high 
saturation that are matched with a 
neutral gray of a 17-step series, can 
identify achromats. Anomaloscope 
and lantern tests are employed for 
testing special color skills. Studies on 
congenital color defects are divided 
into rod monochromats with low acui- 
ty, nystagmus, visual field defects, 
and changes in ERG. Cone monochro- 
mats without amplyopia lack color 
vision but are clearly distinct from 
rod monochromats. For recognition of 
dichromats as protans or deutans, the 
anomaloscope must be used to deter- 
mine the number of hue steps dis- 
criminated. In acquired color defects, 
tests with 100 hue test and anomalo- 
scope yield specific changes, typical 
for cone and optic nerve dystrophy, 
macular and optic nerve degenera- 
tions, and glaucoma. 

Discussing practical aspects of 
depth perception, Burian describes 
the principles of stereopsis. Besides 
binocular cues, the monocular cues 
become important in judging distance 
of objects when motion paralax, lin- 
ear perspective, overlay of contours, 
size of objects, distribution of light 
and shadows, and atmospheric haze 
become effective. Tests with merid- 
ional size lenses give additional in- 
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formation. Two-dimensional targets 
for stereoscope and amblyoscope, the 
three-dimensional Verhoeff stereop- 
ter, and the Howard-Dohlman test 
are discussed. For demonstration of 
differences in monocular and binocu- 
lar depth perception, the Hering fall- 
ing beat test is described, and two 
simple devices for determining the 
quality of monocular depth percep- 
tion are shown. Unfortunately, the 
Pulfrich effect for testing stereopsis is 
not mentioned. 

The use of electrophysiological 
measurements for the assessment of 
visual function is presented by Potts. 
Potentials originating in the retina 
and produced by photic stimulation 
are recorded. The small voltage 
changes due to stimuli varying in 
time, luminance, and wavelength of 
light are amplified. A concise descrip- 
tion of the technique is given, and the 
morphology of the electroretinogram 
and its components is presented. 
Time sequence and magnitude are 
indicative of retinal function under 
various conditions of stimulation. 
Thus, b-wave and a-wave early recep- 
tor potential and oscillatory potential 
and their components are identified 
and used for interpretation of abnor- 
mal functional states. In the diagno- 
sis of certain diseases, changes in 
amplitude and form of the b-wave are 
indicative of structural changes in 
the retina. Changes in the a-wave 
indicate reduction of central retinal 
function. Flicker at various frequen- 
cies gives information on action of the 
cones, and changes in oscillatory po- 
tentials are correlated with various 
retinopathies. 

Visual evoked responses (VER) are 
obtained by recording potentials from 
the occipital region of the scalp dur- 
ing light stimulation varied in lumi- 
nance, color, and retinal area stimu- 
lated. Up to several hundred re- 
sponses are summed by computer, 
eliminating noise and yielding a pic- 
ture of the VER. Typical responses 
show three positive and three nega- 
tive deflections at specific times. It is 
hoped that the VER can be used for 
diagnostic purposes, particularly in 
combination with psychophysical 
findings. 

In electro-oculographic studies, 
changes in the polarity with the 
direction of eye motion yield step po- 
tentials in which the ratio between 
light peaks and dark troughs are 
measured. When in disease the pig- 
ment epithelium is involved, the elec- 


tro-oculographic ratio is depr 
This change is used in the diag 
for instance, of hereditary 

blindness and macular degenere 

In discussing special visual 
tions, Keeney lumps together 
dynamic acuity, and aging. In 
recovery time after exposure to 
ing glare has been measured 
Goldmann-Weekers adaptor 
Zeiss Nyctalometer, Aulhorn F 
tion mesoptometer, Henkind-i 
scotometer, and Night-Sight- 
are mentioned. Results are het 
neous and, for satisfactory e 
tion, more basic information ¢ 
effects of glare is needed. 

The discussion of dynamic | 
gives a brief account of factors 
encing perceptibility of movir 
jects in various regions of the 
field. No application of findin 
diagnostic purposes is offered. 

Effects of aging are observ 
structural changes of the 
globe, cornea, pupil diameter, 
of anterior chamber, lens elas 
transmissiveness, structure, ¢ 
of the vitreous, and changes in r 
pigments. Functional change 
seen in acuity, critical flicke 
quency, reaction time, speed of 
performance, and dark adapt 
Unfortunately, this most inter 
and important field is only g 
sketched, while many recent ob 
tions encompassing basic and c 
research should have been in 
rated. 

ERNST WOLF 
Boston 


Atlas of Strabismus, ed 2. By Gunte 
Noorden, MD, A Edward Maumen 
Price, $23.50. Pp 325, with 124 illusi 
34 of which are in color. CV Mosby C 
Westline Industrial Dr, St. Louis 6314 


With its passage into a secol 
tion, this practical volume ha 
attained the category of a st: 
text. The authors have set ther 
the task of improving and cla 
the text and some of the illustr: 
The few errors that were noted 
original edition have been cor 
in the present one. These cl 
have resulted in a slight lengt] 
of the book. The admirable dia 
and illustrations are retained 
ing this one of the clearest « 
tions of a subject that can be c 
cated even for experienced oł 
mologists. 

Henry F. ALLI 
Boston 


the NEW AO Compact Chair 
„for Retraction 


Here is the chair that fills three of 
the most important requirements for that 
additional refracting room — design, per- 
formance and low cost. 

Design accommodates the basic con- 
siderations of patient comfort. From the 
expanded vinyl soft grained unholstery to 
the swing-up arms and foot rest that 
make patient seating more convenient. if 

Performance is exceptional. An . 
electro/mechanical drive raises and 
lowers chair through a nine inch 
range. Response is positive, fast 
and smooth, with no overtravel. 

It stops when and where you want 


it . . . quietly. 


And there’s more... 





... or Treatment 


The Compact Chair allows easy 
selective tilt positioning. You simply 
move the chair back to the inclined 
position you desire. Seat, back and 
arms incline in a single controlled 
motion. Available with a new self- 
fitting headrest unholstered in re- 
silient foam and finished in vinyl 
that matches the chair cushions. 
Or, if you prefer, an easily adjust- 
able, standard positioning headrest. 

You can select from American 
Beauty colors in textured Enamel — 
Coral, Ivory Tan, Silver Smoke or 
Jade Green. Match with standard 
unholstery colors of Terra Cotta, 
Lama Tan, Deep Blue, Arbor Green 
or Ebony Black. 

For more information on this 
low cost Compact Chair for refrac- 
tion and treatment contact your AO 
Representative or AO Instrument 
Distributor. 


IERICAN OPTICAL 
CORPORATION 
BUFFALO, NEW YORK 14215 
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IT STOLE THE SHOW AT THE AAOO MEETING... IT STOLE THE SHOW AT THE RETINA 
SOCIETY MEETING... IT STOLE THE SHOW AT THE GONIN SOCIETY MEETING ... 






IDEAL FOR THE CLINIC ¢ OUTPATIENT DEPARTMENT ¢ SURGERY SUITE 
COMPACTNESS AND RELIABILITY UNMATCHED AT ANY PRICE 


UNLIMITED VERSATILITY AND ACCURACY IN CONTROL OF TREATMENT 






LOG-2 XENON 


Ble pmee) \GULATOR: 
ALAE TEX, INC. 





GAMBS U.S. IMPORT AGENT CLINITEX, INC. 183 Newbury St. Danvers, MA 01923, Tel. 617-774-0415 


FOR FULL DETAILS, NR reir ell 
WRITE TO: Hospital or Clinic 


Address 
City ——_.__ P State ___ Zip 


Phone 


Take a 
few moments at the 


Academy Meeting 
in Dallas... 








Our cameras and microphones take you right into the O.R. or clinical setting. Our personnel have more than 
twenty years’ experience in recording surgical and clinical procedures. All commentary is live and the action is 
faithfully captured in full color on our video tape cassettes.... This exceptional new educational system will help 
you keep up-to-date with the latest developments in your specialty. Ask about our custom-styled lease/purchase 
plans—at Booths 67, 68 at the Academy Meeting in Dallas 





Photograph by Isabell Coffey 


see our Video Cassettes. 
Coupled with your T.V set, they can take 


you into O.R’s and clinics allover the world! 


Stop by Booths 67, 68 at the Academy Meeting. We'll show you how your own TV set— whether 
your home or office —can quickly become a “living library”...a way to embark on an exceptional new 
adventure in ongoing education in the surgical and clinical skills of your specialty. 








The Video Medical Education Systems library now provides an up-to-date series of titles on 
convenient video cassettes —they can be played in full color, with live on-the-scene commentary... 
on your own home or office TV set! 


You will have an authoritative, intimate view of procedures —surgical and clinical—as practiced 
by eminent colleagues in your specialty. You have complete control of your study program: you can 
make use of your video library at home or at the office...the cassettes can be started and stopped at 
will...you can enjoy the benefits of “instant replay” for close analysis of a given situation. 


C] More than thirty-six titles are now available or in production in your area of special interest. 
Membership in the Video Medical Education Systems program allows you to select twelve or more 
titles per year. 


[_] Each Member will receive a monthly bulletin describing current and new titles— build your 
video library to suit your personal and professional interests. | 


LlThe Video Medical Education Systems program is tax deductible, and a number of attractive 
lease/purchase plans can be arranged to match your interests and needs. 


Each volume in your video library has been recorded in full color and with on-the-scene 
commentary. Our Advisory Board, composed of authorities in your specialty, regularly suggests topics 
and procedures of topical interest —so that you can study and evaluate the latest developments in 
your field. With the Video Medical Education Systems library of video cassettes, you'll see and hear— 
first eE and why’ of each of your colleague’s techniques...and all on your home or 
office TV set. 


You have to see our System in operation to comprehend how useful it can be for you. That's 
why we look forward to consulting with you in our specialty at Booths 67, 68 in Dallas, September 16-: 
Spend a few minutes with us...see how valuable our library of video cassettes can be in pursuing youl 
personal and professional interests...see how attractive our various lease/buy or outright purchase 
Membership plans can be. 


Me: 


Start Your Video Cassette 
Library Now. 










Ls 


DIVISION OF COOPER LABORATORIES, ING., 522 FIFTH AVENUE, NEW YORK, N.Y. 10036 


THEN SU i Ce ES St Lt A A 


r 

| Video Medical Education Systems 
522 Fifth Avenue 

| New York, N.Y. 10036 


| would like advance information on your new video cassette education 
system that can make a “living library" of my TV set for continuing 


education. 
Stop By Booths 67, 68 = 
` ame : 
At The Academy Meeting Adii i 
in Dallas, September 16-20 ` ii : 
—Or Write For (SS Zip. 


Advance Information! Hospital Affiliation SECS Stee. 









Announcement of the 


FOURTEENTH ANNUAL INSTRUCTIONAL COURSE IN In one 

CONTACT LENS FITTING BY weekeng 
| THE OPHTHALMOLOGIST YOU can be o 
February 22-23-24, 1974* ; 
more effective 


THE RUDOLPH ELLENDER MEDICAL FOUNDATION, INC. | | SPEQ er. 


(A Non-Profit—Tax-Exempt Organization) 
fe a 


Sponsored by 


| 
| A.M.A.-——approved as continuing medical 
! education program 


PLACE: FAIRMONT-ROOSEVELT HOTEL; 
NEW ORLEANS, LOUISIANA 


TUITION: $150.00 ($50.00 Residents and M.D.’s Assistants) 


PANELISTS: JAMES V. AQUAVELLA, M. D., Rochester, New York 
JOS. A. BALDONE, M. D., New Orleans, Louisiana 
CHESTER J. BLACK, M. D., Elmhurst, llinois 
HERSCHELL H. BOYD, M. D., Bellevue, Washington 


ELLIS GRUBER, M. D., Rochester, New York - 
JACK HARTSTEIN, M. D., St. Louis, Missouri Th f 
WHITNEY G. SAMPSON, M. D., Houston, Texas : © S 
EDWARD SHAW, M. D., Gainesville, Florida ae 
NORMAN 0. STAHL, M. D., Great Neck, New York © DFO! ISe. 
TOPICS: Conventional hard contact lenses, hydrophilic soft gel How? By attending the 
lenses, silicone lenses and oxygen permeable hard l AMA Speakers and 
contact lenses. Leadership Program. 


Over 8,000 MDs have. 
Sessions include theory 
and drills on message 
preparation, delivery, 


jm | ; fielding of questions, as 
STAY OVER FOR THE MARDI GRAS SEASON! ee 
ESE er eT coaching and instant 
ebruary 5 TV playback. 


f ee Programs are held at 
Mardi Gras Day is Tuesday, February 26, 1974. the Marriott Motor 
Hotel, O’Hare Airport 
in Chicago. 


Next programs are: 


For further information contact: Aug. 31-Sept. 2 


| Oct. 26-2 
Jos. A. Baldone, M.D. Nov. oe 
Roof—Delta ONOS (Claiborne Towers) Contact: Mortimer Enright 
Canal at Claiborne Director, AMA Speakers 
New Orleans, Louisiana 70112 ats ger P OrRmS 
; roorn . 
Ph: 504-524-9729 Chicago, II. 60610 


(312) 751-6484 


Introducing Cryo:stat: 


the new non-electric 
cryo-ophthalmic console trom Alcon 


No electrical outlet is needed for the new CRYO-STAT. It operates 

conveniently with N.O or CO, alone, giving you a freedom of movement 

unlike any cryo console you've used before, 

Sef: while eliminating electrical hazards and another cord underfoot. 


Instant on /oft" freeze control 


The CRYO-STAT provides instantaneous freeze and defrost. 
This prevents iris adhesions, eliminates the need for excess 
manipulation, and helps to avoid lacerations and 

vitreous loss. 

Rapid freeze and defrost greatly simplifies such 

procedures as cataract removal and retinal repair. 

Ready adjustment to other specific procedures is 

permitted by a broad range of precision-built 

pencils. Ask your Alcon Surgical Represen- 
tative for a demonstration of the new 
CRYO-STAT non-electric system. 
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the soft contact lens story. 








only saline... 
Bausch & Lomb 
research, in addi- 
tion, has devel- 
oped a complete 
SOFLENS Care 
System which the 
average patient can 
master quickly. To begin 
with, the patient need worry about only 
one inexpensive solution for cleaning, 
soaking, and wetting: normal saline solu- 
tion, easily prepared by dissolving 
SOFLENS Salt Tablets in distilled water. No 
chemical solutions, other than normal saline 
and the patient's own tears, need ever come 
in contact with a SOFLENS Contact Lens. 


and steam 
Along with the lenses and salt tablets, you 
dispense a SOFLENS Aseptor-Patient Unit. 
Activated in only seconds by the patient, 
this fully automatic electric unit asepticizes 
the lenses with steam in just 20 minutes— 
compared with the nearly four hours of 
soaking required with 
some of the ‘‘ster- 












ilizing’’ solu- 
tions used for 
convention- : a 
al hard 
contact 
lenses. 


safe and effective 
Laboratory and field microbiological tests 
have shown the SOFLENS method of asep- 
ticizing to be safe and effective in killing 
actively growing pathogens.* The auto- 
matic Aseptor-Patient Unit subjects the 
SOFLENS Contact Lens to a temperature 
of 210 to 212 degrees Fahrenheit. Tests 
have shown that 
organisms such as 







Pseudomonas 
aeruginosaand 
Candida albi- 
cans will not 
survive under 
such condi- 
tions.” This re- 
peated exposure 

to high temperature, 
and even autoclaving, produces no 
changes in the lens material. 


a major improvement 

The SOFLENS™ Contact Lens (polymacon), 
a major improvement in the field of vision 
care: rapid tolerance...continuing comfort 
...good-to-excellent visual acuity...safe 
and effective care...simple inexpensive 
care... virtual invisibility when worn: that's 
the full SOFLENS Contact Lens story. Sug- 
gest SOFLENS Contact Lenses to suitable 
patients. You—and they—will be glad you did. 


; *Dota on file at Bausch & Lomb 


soflens" 
CONTACT LENS 
(polymacon) 


See full prescribing information which follows. 


rananggana 


60 


Easy wear...safe, effective care 


soflens” 
CONTACT LENS 
(polymacon) 


DESCRIPTION: The SOFLENS Contact Lens (polymacon, is a 
hemispherical shell of approximately 13mm chord diameter and 
0.1 to 1.0mm thickness. It consists of 61.4% poly (2- 
hydroxyethyl methacrylate) and 38.6% water by weight when 
immersed in normal saline. 

The SOFLENS Care Kit is a package required for lens asep- 
ticizing, cleaning, and storage consisting of the following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit „Cat: #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 


SOFLENS Patient Instruction Book Cat. #140300-100 
ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs 
water to 38.6% of its dry weight when equilibrated in normal 
saline solution. In its hydrated state a SOFLENS Contact Lens 
(polymacon) becomes soft and pliable. When placed on the human 
cornea the hydrated SOFLENS Contact Lens (polymacon) acts as 
a refracting medium to compensate spherical ametropias, The 
material has a refractive index of 1.43 and the lens has a visible 
light transmittance greater than 97%. 
INDICATIONS: SOFLENS Contact Lenses (polymacon) are indi- 
cated for the correction of visual acuity in persons with non- 
diseased eyes who have spherical ametropias; refractive 
astigmatism of 1.50 diopters or less and/or corneal astigmatism 
of 2.00 diopters or less. 
CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) 
are contraindicated by the presence of any of the following 
conditions. 
es and subacute inflammations of the anterior segment of 
the eye. 
2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion. 
4, Corneal hypoesthesia. 
5. Any systemic disease which may affect the eye or be exag- 
gerated by wearing contact lenses. 
6. Early stages of pregnancy. 
WARNINGS 
Medicants and Eye Drops: SOFLENS Contact Lens (polymacon) 
must be stored ONLY in normal saline solution. No ophthalmic 
solutions or medicants, including conventional contact one solu- 
tions, can be used by SOFLENS Contact Lens (polymacon) wearers 
prior to or while the lens is in place on the eye. Also, no solutions, 
including conventional contact lens solutions, other than normal 
saline may be used on SOFLENS when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. If 
any eye abrasion, ulceration, irritation or infection is present, a 
physician should be consulted immediately. 
Wearing Restrictions: SOFLENS Contact Lens (polymacon} 
should be removed before sleeping or swimming and in the 
presence of noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must be 
removed until the condition subsides. 
Lens Sanitation: Patients who would not or could not adhere 
to recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 
PRECAUTIONS 
Storage: SOFLENS Contact Lenses (polymacon) must be stored 
ONLY in normal saline solution. If lett exposed to air, the lenses 
will dehydrate, become brittle, and break readily. If a lens dehy- 
drates, it should be soaked in normal saline solution until it re- 
turns toa soft, supple state. 
Cleaning and Asepticizing: SOFLENS Contact Lenses (poly- 
macon) must be BOTH deaned and asepticized daily, One pro- 
cedure does not replace the other, CLEANING is necessary to 
remove mucus and film from the lens surface. 
ASEPTICIZING with the SOFLENS Aseptor-Patient Unit has 
been shown to prevent the growth of certain organisms, namely 
Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus sub- 








tilis, Candida albicans, and Herpes simplex, on the lens and 
in the SOFLENS Carrying Case. 

Fresh normal saline must be prepared daily for cleaning and 
storing the lenses. The carrying case must be emptied and refilled 
= resh normal saline solution just before asepticizing the 
enses. i 

If a SOFLENS Aseptor-Patient Unit is not available for asep- 
ticizing the lenses, the lenses must be boiled in their carrying 
case in a pan of water for 15 minutes. 

Hygiene: Hands must be washed, rinsed thoroughly, and dried 
witha lint-free towel before handling the lenses. 

Cosmetics, lofions, soaps, and creams must not come in contact 
with the lenses since eye irritation may result. If hair spray is used 
while the lenses are being worn, the eyes must be kept closed 
until the hair spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing 
the lenses because the Jenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and 
wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 

ADVERSE REACTIONS: Serious corneal damage may result 
from wearing o lens which has been soaked in a conventional 
contact lens solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation, 

Very rarely a lens may adhere to an eye as a result of the 
patient sleeping with the lens on or wearing a hypotonic lens. 
If a lens adheres for any reason, apply normal saline and wait 
until the lens moves freely before removing it. 

Clinical studies indicate visual blurring is experienced by less 
than 5% of SOFLENS Contact Lens (polymacon) wearers. Rainbows 
or halos around objects or blurring of the vision may occur if the 
lenses are worn continuously for too long a time. Removal of the 
lenses ond a rest period of at least one hour generally relieves 
these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 

not normal: if these symptoms occur, the patient should be ex- 
amined to determine their cause. . 
DOSAGE AND ADMINISTRATION: Conventional methods of 
fitting contact lenses do not apply to SOFLENS Contact Lenses 
(polymacon). For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available 
from: SOFLENS Division, Bausch & Lomb Incorporated, Rochester, 
New York 14602. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following 
initial daily wearing schedule should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
{hours} {hours} {hours} (hours) {hours} 
3 3 3 


balance of the waking hours* 
balance of the waking hours* 
balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 


1 
] 
] 
] 
1 
l 
1 
7 
] 
1 
1 
1 


Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any con- 
tact lens, regular recall visits are necessary fo assure patient 
health and compliance with instructions. 
HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
an sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for minus) 
and the manufacturing lot number of the lens. 

To assure proper lens care and handling, each SOFLENS patient 
must be supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFLENS DIVISION 













The crystal 
drop assures 


stability 


As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- 
peutic effect, first drop to last. 











P2E1* | 
_Amber 





PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 
in Canada. 


*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 

1% (¥2% Epinephrine Base), PE R SO N & 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY INC. 
caution in unverified glaucoma and hypertension. lf irritation or 236 SOUTH VERDUGO RD. 
sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 


61 


amamma: 





NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


Announces its Twenty-Third 
Annual Symposium Meeting on 


“Glaucoma” 


March 2-6, 1974 The Fairmont-Roosevelt Hotel 
New Orleans, Louisiana 


GUEST SPEAKERS 


Douglas R. Anderson, M.D. Steven M. Podos, M.D. 
S. M. Drance, M.D. = Kenneth T. Richardson, Jr., M.D. 
Miles A. Galin, M.D. Robert N. Shaffer, M.D. 


John R. Lynn, M.D. 


Registration Fee 
$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 
Accompanied by.a letter of identification from Chief of Service 
$175.00 Technicians employed by or associated with 
Practicing Ophthalmologists 


NEW ORLEANS ACADEMY. OF OPHTHALMOLOGY 


515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 
(504) 524-0085 





16th Annual 
janis Society of Ocularists 


| Symposium 


COMPLICATIONS AND CONTROVERSIES IN 
ENUCLEATION-EVISCERATION-EXPOSURE 


Saturday before A. A. O. O. 
September 15, 1973 
8:00 a.m. ~ 4:30 p.m. 

Dallas, Texas 


The morning sessions will cover the complications and controversies of enuclea- 
tion versus evisceration. The afternoon sessions will deal with the problem of exposure - 
and the discussion of controversial movie films. Scientific exhibits included. 


ADVANCE REGISTRATION 


Pierre Guibor, M.D. & Henry Gougelman 
722 Park Avenue, New York, New York 10021 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street » Quincy, Mass. 02169 
Area Code 617 * 479-2680 





In chronic 
simple 
(open-angle) 
glaucoma 
when 
epinephrine 
IS 
indicated 
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.„CONSIder 
Epitrate 


EPITRATE may be used alone or 
added to miotic therapy to maintain 
intraocular pressure ata more satisfactory 
level of control. 

EPITRATE reduces the rate of 
aqueous formation. It may alsc improve 
outflow facility in certain cases follow- 
ing prolonged therapy. 

EPITRATE offers a particular benefit 
for the open-angle glaucoma patient 
with early senile lens changes by 
avoiding miosis when used alone, or 
minimizing miosis when used with miotics. 





Enjitrate 


BRAND OF 


epinephrine 
bitartrate 


O prescribe alone or in 
combination with miotics 


g stability without refrigeration 





BRIEF SUMMARY l 

(For tuil prescribing information, see package circular.) 
EPITRATE® (epinephrine bitartrate) 

Formanagement of chronic simpie(open-angle) glaucoma 
Description: A sterile, aqueous solution of levorotatory 
epinephrine bitartrate 2% (equivalent to 1.1% base), itis 
stable, retains its potency throughout use, and requires — 
no refrigeration. It has a low surface tension. 

Action: intraocular pressure is lowered by reducing the 
rate of aqueous formation. Improvement in outflow facility is 
also observed in certain cases following prolonged therapy. 
Indications: Useful in management of chronic simple 
(open-angle) glaucoma, either alone or in combination with 
miotics. In selected cases, it may also be used-with 
carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral tridectomy, an 
epinephrine preparation is contraindicated in eyes that are 
capable of angle closure since its relatively weak mydriatic 
action may, nevertheless, precipitate angle block. 
Gonioscopy should be carried out on all patients before 
initiating therapy. 

Warnings: Topical use of epinephrine in any form should 
be interrupted prior to general anesthesia with certain 
anesthetics such as cyclopropane or halothane which sen- 
sitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be 
used with caution in the presence of hypertension, 
diabetes, hyperthyroidism, heart disease, and cerebral arte- 
riosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE (epinephrine bitartrate) therapy, but usually 
diminish as treatment is continued. Conjunctival allergy 
occurs occasionally. Pigmentary deposits in the lids, con- 
junctiva or cornea may occur after prolonged use of epine- 
phrine eyedrops. In rare cases, maculopathy with a central 
scotoma may result from the use of topical epinephrine 

in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occa- 
sionally been reported, such as: palpitation, tachycardia, 
extrasystoles, hypertension, trembling, sweating, and pallor. 
Dosage and Administration: 1 drop, with frequency of 
instillation being individualized, from every two or three 
days to twice daily. More frequent instillation than one drop 
four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EP!TRATE—ophthalmic solution 
of epinephrine bitartrate 2% (equivalent to 1.1% base). 
[Also contains chlorobutanol (chloral derivative) 0.5%, 
adrenalone, sodium bisulfite, sodium chloride, polyoxy- 
propylene-polyoxyethylene-diol, and disodium edetate.] 
Package containing 7.5 cc. bottle with separate dropper- 
screw cap attachment. 
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New—a complete 
one-volume source 


HENDERSON: 
Orbital! 
Tumors 


Here is the first English-language text in 20 years devoted ex- 
clusively to the subject of orbital tumors. Ophthalmologists, 
pathologists, and oncologists alike will find it an in- 
dispensable guide to all aspects of these troublesome neo- 
plasms. 


It’s a single-volume source that faithfully records the diag- 
nostic experience, behavior patterns of individual tumors, 
pathologic classifications, and methods of treatment gar- 
nered in over 25 years of practice. 


The core of the text is a study of 465 cases treated at the 
Mayo Clinic. The follow-up information provided for many 
of the patients confirms the expected course of some tumors 
while suggesting a revised prognosis for others—lymphoid 
tumors of the orbit, for instance. 


Extensive follow-up data on inflammatory pseudotumors and 
intrinsic neoplasms of the lacrimal gland are also featured. 


From applied anatomy to surgical approaches, Dr. Hender- 
son provides the most penetrating and up-to-date survey of 
orbital tumors available today. 


By John W. Henderson, M.D., M.S. (Ophth.), Chairman, Dept. 
of Ophthalmology; in collaboration with George M. Farrow, 
M.D., M.S. (Path.), Consultant, Dept. of Surgical Pathology; 
and special chapters by Kenneth D. Devine, M.D., Con- 
sultant, Dept. of Otorhinolaryngology; and Ross H. Miller, 
M.D., M.S. (Neurosurgery), Consultant, Dept. of Neurologic 
Surgery; all of the Mayo Clinic. 


About 785 pp., 370 figs. 6 color plates. About $40.00, August. 


mm eee te i SG OD GD i OE ED GD Ge A GD cm ci WS eh a 


: W.B. SAUNDERS COMPANY 


West Washington Square : 
Philadeiphia, Pa. 19105 


C Please send and bill me for 4633 
Henderson: Orbital Tumors— About $40.00 
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Each pair 
of our contact 
lenses Is 


ONE: Morgan service. Individual, personalized attention from 
your own representative...call Toll-Free. Ordering Rx’s 
is simple and fast—we ship all single vision sphere 
lenses 24 to 72 hours after receipt! 


TWO: Morgan quality. The best. Each lens is produced with 
precision by a skilled technician—and critically in- 
spected before it’s shipped back to you! 

THREE: Morgan price. Because we specialize in contact lenses, 
and our volume is so large—we charge you less! 

Try us out! You'll like the Morgan extras. We would like to make 

you as proud of our contact lenses as we are. You may not need 

lower prices—but it’s another way of saying we care! 





P.O. Box 806, Dallas, Texas 75221 





Please rush your complete OptiKit to me including 
Rx forms, manual and prices. 


Address 
bem (In Texas, call City ee 
me 214-748-9061) 
3 Telephone Area Code 


| Name 


| 

| 

| 

| 

| 

| 

| 
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O Have a Service Representative call me today. 16-8 | 


There 
is still 
nothing 
like it. 





my The superb Donaldson* Stereo-Camera 
is still the standard of quality that all 
others try to match. None has yet. 























And quality means more than precision 
construction. The Donaldson is simple 
to use — you concentrate on the subject, 
not on complicated controls. It is versatile 
— you can use it for close-up photog- 
raphy as you would an ordinary 35mm 
camera. It is acomplete system — 
with an available drum 
viewer, strip viewer, and 
single slide viewer. 


$ 


As for processing, we simplify that too — 
both developing and mounting if you wish. And 
last but not least, the Donaldson Stereo-System is 
now available without delay. Write today for a full 
description and ordering information. Mentor 
Division, Codman & Shurtleff, Inc., 
Randolph, Massachusetts 02368. 


“David D. Donaldson, M.D., Associate Professor of Ophthamology, 
Harvard Medical School, Howe Laboratory of Ophthamology and 
Massachusetts Eye and Ear Infirmary. 


Codman Mentor 


DIVISION 


©1971 Codman & Shurtleff, Inc. U.S. Patent No. 2803179 





iS. $ 
F iSOpT< $ 
CETAMIDE 








Young Faithful 


Isopto Cetamide is hardly a new product...but Isopto Cetamide drops resist wash-out! because 
any agent that remains effective, modern ther- of the staying power of the Isopto® vehicle, and 
apy, year after year, can’t really be called “old.” offer the optimum 15% concentration of sulfa- 
Its safe, dependable, antibacterial therapy for cetamide for effectiveness?, without irritation. 
susceptible organisms...after foreign body re- Cetamide™ Sterile Ointment is also available — 
moval, ocular trauma, corneal ulcer, conjuncti- for nighttime medication or for young patients 
vitis, and other minor ocular infections. in whom drops are difficult to instill. 

1. Linn, M.L. and Jones, L.T.: Amer. J. of Ophthal.,65:76,1968 2. Liebold, A.M. and Suie,T.: Amer. J. of Ophthal., 45:383, 1958 


ISOPTO CETAMIDE 


(Sodium Sulfacetamide 15%) Available in 5cc and 15cc Dr op- Tainer® Dispensers 


CETAMIDE STERILE OINTMENT 


(Sodium Sulfacetamide 10%) Available in 3.5 g tubes 


Cetamide (Sodiúm Sulfacetamide) Ophthalmic Preparations. Description: Sterile solution containing: Active:Sodium Sulfa- 
cetamide 15%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Preservatives: Sodium Thiosulfate 0.3%, Methylparaben 0.05%, 
Propylparaben 0.01%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate (to adjust pH), Purified Water. Sterile oint- 
ment containing: Active: Sodium Sulfacetamide 10%. Preservatives: Methylparaben 0.05%, Propylparaben 0.01%. Inactive: 
White Petrolatum, Anhydrous Liquid Lanolin, Mineral Oil. Contraindications: Hypersensitivity to sulfonamide preparations. 
Precautions: Solutions are incompatible with silver preparations. Ointments may retard corneal healing. Nonsusceptible organ- 
isms, including fungi, may proliferate during use. Sulfonamides are inactivated by the aminobenzoic acid present in purulent 


exudates. 
dedicated to advances in ophthalmic therapy 


status report on | 
Chloroptic (chloramphenicol 


Since the introduction of Chloroptic® (chloramphenicol) in 1968, over 
1,000,000 bottles have been used. As of this writing, the following 
facts are known to be true regarding its use: 


“ EFFECTIVENESS 


In the treatment of a variety of superficial eye infections, there's 
no doubt that Chloroptic works. One controlled study! for example, 
Showed that Chloroptic ophthalmic solution produced an "excellent or 
good" response in 91% of the cases of eye infection confirmed by 
cultures. Chloroptic is effective against many varieties of both 
gram-positive and gram-negative organisms. Its spectrum of anti- 
bacterial activity is broader than any of the following: polymyxin, 
neomycin, bacitracin and sulfa. 


“ SAFETY 


A stock bottle of Chloroptic® contains only about 1/100th of one 
day's usual oral dose of chloramphenicol, and studies have shown that 
the drug is not absorbed in measurable amounts when applied to the 
eye topically. However, a chloramphenicol solution was implicated in 
a Single report of bone marrow hypoplasia following 23 months of use. 
And although there have been no reports of serious adverse reactions 
with Chloroptic since its introduction, it makes sense that it is not 
recommended for prolonged use. Nor should prolonged use be necessary, 
Since indicated conditions respond to Chloroptic quickly. 


End of report. 
Recommendation: Prescribe Chloroptic. i 4 m 


CHLOROPTIC® (chloramphenicol 0.5%) ophthalmic solution 


Al IERGAN Contains: chloramphenicol 0.5% (5 mg./cc.) with: chlorobutanol (chloral deriv. 
<> as a preservative) 0.5%. 

: Calif : Indications: For the treatment of superficial ocular infections involving the 

Irvine, California conjunctiva and/or cornea caused by chloramphenicol-susceptible organisms. 

Montreal, Canada 







Contraindications: Contraindicated in patients who are hypersensitive to chlo- 
ramphenicol. 


Warnings: As with other antibiotics, prolonged use may result in overgrowth of 
non-susceptible organisms. If superinfection occurs, or if clinical improvement 
is not noted within a reasonable period, discontinue use and institute appro- 
priate therapy. Sensitivity reactions such as stinging, itching, angioneurotic 
edema, urticaria, vesicular and maculopapular dermatitis may also occur in 
some patients. Systemic chloramphenicol has been known to produce bone 
marrow hypoplasia, depression or erythropoiesis, and aplastic anemia, and 
visual disturbances. One case of bone marrow hypoplasia has been reported 
after prolonged (23 months) use of an ophthalmic solution. 


(1) Aragones, J. V. and Eriksen, S. P., Stable chloramphenicol solution for Ocular infections. Am J Ophthal 
66: 104-106, 1968. 
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| 1 (DEXAMETHASONE 0.1% 
OPHTHALMIC SUSPENSION 








SARE UNIT 


MIAAIDEX 


DEXAMETHASONE 0.1% 
(DEXAMETHASONE 21 ALCOHOL 0.1%) 


when severe ocular inflammations 
require intensive steroid therapy: 


Description: A sterile ophthalmic suspension containing: Active: Dexamethasone (21 Alcohol) 0.1%. 
Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inactive: 
Sodium Chloride, Dried Sodium Phosphate, Polysorbate 80, Disodium Edetate, Citric Acid (to adjust 
pH), Purified Water. 

Contraindications: Acute herpes simplex, vaccinia, varicella, and most other viral diseases of the cornea 
and conjunctiva; tuberculosis, fungal disease, and acute purulent untreated infections. 

Warnings: Prolonged use may cause formation of posterior subcapsular cataracts. Not recommended for 
long-term use in pregnant patients. Not effective in mustard gas keratitis and Sjogren’s keratoconjunctivitis. 
Precautions: Institute other therapy if inflammatory reaction does not respond within a reasonable period. 
Discontinue use if sensitivity occurs. Extensive use may cause systemic side effects. Ocular herpes sim- 
plex has occurred during topical steroid therapy. 

Adverse Reactions: Extensive use may cause increased intraocular pressure which should be checked 
frequently during therapy. In diseases causing thinning of the cornea, perforation has been known to occur 
with topical steroids. 

Dosage: One to two drops topically. Severe/Acute Inflammation: every 30 to 60 minutes reducing to 
every 2 to 8 hours. Chronic Inflammation: every 3 to 6 hours, or as needed. Allergies/Minor Inflammation: 
every 3 to 4 hours until the desired response is obtained. OTIC: 3 to 4 drops, 2 to 4 times daily: 


Alcon Laboratories, Inc. 
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Alcon Laboratories, Inc., Fort Worth, Texas 76101 
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Again, Zeiss makes fundus photography 
even more automatic and economical. 


New Fundus Flash 3 


(Also available for your present fundus camera). 

Only % the size of previous models, this table-top power 
supply is so lightweight it doesn’t even need handles. Yet 
it contains a 4-level variable electronic flash tube excitor, 
an automatic camera sequencing selector, a drive generator 
for the Allen Stereo Separator, a continuously variable Fixation 
Device intensity regulator, and much more. 


New fully electronic data system—The Dataphot 


There’s an automatic print-out of both time and patient 
identification number on each frame. The time can be recorded 
either in seconds and tenths of seconds or in minutes and 
tenths of minutes; and the patient identification number can 
be so set that one patient always has the same number—no 


cross referencing ever needed, no Friday afternoon confusion. 


New eyepiece heads 

Either a beam-splitter system or a solenoid-activated 
mirror that flips in and out in a fraction of a second... lets 
you view the fundus practically continuously... frees your 
hands for other tasks. 

This is not just a fundus camera, but a fundus camera 
system — for complete details, write Carl Zeiss, Inc., 444 Fifth 
Ave., New York, N. Y. 10018. Or phone (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
M3B 256. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS 
ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


Diabetic retinopathy O.S. 30.4 sec. after injection; photographer, Rita R. Harris, Div. of Ophth., Stanford School of Medicine; Douglas R. Jacobson, M.D. 


THE GREAT NAME IN OPTICS 


ZEISS | 


WEST GERMANY 
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Now, Iris fluorescein photography. From the developers 
of fundus fluorescein photography. From Zeiss. 


Another Zeiss First. We were first to bring you an in- 
strument for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 
utilize one of the newest diagnostic techniques in ophthalmol- 
ogy. 

Use one power supply for two instruments . . . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world’s greatest optics, you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Car! Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
736-6070. In Canada: Carl Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-4660. 

Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 


iris Fluorescein Study, photographed by the 


Ophthalmic Photo Unit, New York Medical College, New York on 7 


Fluorescein angiogram of a diabetic retinopathy, 
revealing a gross vasculopathy in micro and macro vessels. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 








Manuscript Preparation and Submission 


Send manuscripts by first-class mail to the Chief Editor, Henry 

F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are 
received with the understanding that they are not under simul- 
taneous consideration by another publication. Accepted manu- 
scripts become the permanent property of the ARCHIVES and may 
not be published elsewhere without permission from the pub- 
lisher (AMA). 
[C] All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor, 

Designate one author as correspondent and provide his ad- 
dress and telephone number. He will be notified by mail of the 
intended publication date approximately one month in advance. 
Order reprints at the time the typescript is returned after edito- 
rial processing. Specify address to which requests for reprints 
should be sent. The corresponding author will receive 200 tear- 
sheet copies of the article at no cost. 

{_] Submit an original typescript and two high quality copies of 
the entire manuscript including short communications such as 
letters to the editor, book reviews, announcements, etc. All copy 
(including references, legends, and tables) must be typed double- 
spaced on 22 28 cm (812X11 inch), heavy-duty white bond 
paper. Ample margins should be provided. - 

[] Titles should be short, specific, and clear. They should not 
exceed 75 characters, including punctuation and spaces. A sub- 
title is often useful to shorten the main title. Provide a brief 

“running title” on each manuscript page. 

[ | The style of writing should conform to acceptable English 
usage and syntax. Slang, medical jargon, obscure abbreviations, 
and abbreviated phrasing are to be avoided. 

[ | Manuscripts reporting the results of experimental investi- 
gations on human subjects must include a statement to the effect. 
that informed consent was obtained after the nature of the pro- 
cedure(s) had been fully explained. 

Authors whose “first” language is not English should ar- 
range for their manuscripts to be written in idiomatic English 
prior to submission. 

Provide an abstract (135-word maximum) of the article. The 
abstract should, include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

[C] List references in consecutive numerical order {not alpha: 
betically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communica- 
tions should not be listed as references. References to journal 
articles should include (1) author, (2) title, (8) journal name (as 
abbreviated in Index Medicus), (4) volume number, (5) inclusive 
page numbers, and (6) year, in that order. References to books 
should include (1) author(s), (2) chapter title Gf any), (3) editor 
(if any), (4) title of book, (5) city of publication, (6) publisher, and 
(7) year. Volume and edition numbers, specific pages, and name 


-of translator should be included when appropriate. The author is, 
responsible for the accuracy and completeness of the references ' 


and for their correct text citation. Please note this journal’s 
punctuation and sequence style preference in previously pub- 


8 Arch Ophthalmol/Vol 90, Sept 1973 


e 


lished reference listings. 
{ | Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be 
used in the text, tables, or illustrations. 

All measurements are to be in metric units. 

[ } Letters to the Editor. The Editor will be pleased to receive 
correspondence which pertains to material published in the 
ArcHivEs. If intended for publication, such letters should be 
clearly marked “For Publication.” 

[_] Use only those illustrations that clarify and augment the 
text. Submit illustrations in duplicate, unmounted and un- 
trimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering 
must be legible after reduction to column size. Artwork submitted 
for publication may be relettered to achieve uniformity of letter- 
ing style throughout the journal. Magnification and stain used 
should be provided when pertinent. Illustrations should prefer- 
ably be in a proportion of 12.5 x 18 cm (5 x 7 inches). Legends 
should be typed double spaced beginning on a separate sheet of 
paper. Length should be limited to a maximum of 40 words. 

[ |] An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

[| ] A letter of consent must accompany all photographs of pa- 
tients in which a possibility of identification exists. It is not 
sufficient to cover the eyes to mask identity. 

[_] Hlustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARcHIvEs will pay part of the expense of re- 
production and printing color illustrations, the remainder to be 
borne by the author or his sponsor. After deducting the Ar- 
CHIVES contribution, the author’s share is $275.00 for up to six 
square finished illustrations which can be arranged on a one- 
page layout. Any additional illustrations or special effects will 
be billed to the author at cost. Positive color transparencies (35 
mm preferred) must be submitted for an evaluation. Do not send 
color prints unless accompanied by original transparencies. If 
transparencies are mounted in frames or glass, the material 
should be carefully packed in gauze and sent with the manu- 
script in a separate container or between two pieces of press- 
board. l 

[] Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (82x 11 inch) pa- 
per. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. 

Tables should be arranged so that when printed they will 
not be wider than three columns of ArcHIVEs body type. Gener- 
ally three, six, or nine typewritten columns of data (including 
stub, or left column) will fit into three columns. All tables must 
be numbered consecutively, beginning with 1, and each must 
have a heading. Example: “Table 6.— Results of Blood Coagula- 
tion Studies.” 
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-MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


.e Effective in maintaining lowered intraocular pressure in 
certain casés of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of sutflow After prolonged therapy in 
more than 50% of eyes with open angle glaucoma.” 


3 aA mr 
- MUROCOLL 
EPINEPHRINE 1% 
(Epinephrine Bitactrate 182%} 
#29 
Presarvative-Chlorobutanal 0.5% 


STERILE OPHTHALMIC 
SOLUTION 


‘e Aids in breaking posterior MEN in uveitis, 


eye every 3 or 4hours. ba R 


gle glaucoma 
discolored, 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chiorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
si (as Bitartrate om Product #29. 


PHARMACAL LABORATORIES, INC 
121 LIBERTY ST 
oume? 89, MASS, USA 


Contraindicalion: Norrow-an 


Usual Dosage: } drop-in 


"vaad Busuodsig siqosg MOJ [D/9PY NOIN) 
Do not dispense if 





Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients, 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 
Use with caution in presence of hypertension. with plastic dropper. Æ only 





Complete Ophthalmological. : Originators of 
Formulary Available On Request | ‘Stabilized Epinephrine Collyria 


BECKER ET AL. TR. SEC. A.M.A. 188, 1961 
Muro preparations are available to.all pharmacies and hospitals through — 


their drug wholesaler, or may be obtained directly from our laboratories’... 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
- 121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 





N 


4 reasons to prescribe 1 solution 


_ It’s a clear solution and nota suspension—no matting of 
— o -steroid particles 


= () Itstays clear and stable at room temperature—does not need 
= refrigeration, so patients can use it anywhere, anytime 


its highly effective—a full-strength preparation of 0.1% 
= dexamethasone sodium phosphate 


= ()_ Itcomes in the OCUMETER® Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


= Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. It all adds up to your best reason to 


= prescribe it. 





clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for all-night control and use under a patch. 
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Sterile, highly stable 
Ophthalmic Solution 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.05%) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical orthermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
mo: a from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see ‘ull prescribing information. 


Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 























Available 

Ophthalmic 
Preparations— 
DECADRON*® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 


equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 
of buffered solution 
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2.5 ml 5 ml 


OCUMETER® 


O Sterile, highly stable solutions 


F] Solutions are adjusted to a pH 
compatible with the eye 
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containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.05% ) dexametha- 
sone phosphate in each gram 


Convenient for use 
fF] at night 
[] under a patch 


[=] whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
fq to provide even distribution 


[-] to eliminate blink-out 
of medication 











Take a 
few moments at the 


Academy Meeting 
in Dallas... 











Our cameras and microphones take you right into the O.R. or clinical setting. Our personnel have more than 
twenty years experience in recording surgical and clinical procedures. All commentary is live and the action is 
faithfully captured in full color on our video tape cassettes.... This exceptional new educational system will help 
you keep up-to-date with the latest developments in your specialty. Ask about our custom-styled lease/purchase 
plans—at Booths 67, 68 at the Academy Meeting in Dallas. 
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see our Video Cassettes. 
Coupled with your T.V set, they can take 


you into O.R.s and clinics allover the world! 


Stop by Booths 67, 68 at the Academy Meeting. We'll show you how your own TV set— whether 
your home or office—can quickly become a’ living library’...a way to embark on an exceptional new 
adventure in ongoing education in the surgical and clinical skills of your specialty, 


The Video Medica/ Education Systems library now provides an up-to-date series of titles on 
convenient video cassettes —they can be played in full color, with live on-the-scene commentary... 
on your own home or office TV set! 


You will have an authoritative, intimate view of procedures—surgical and clinical—as practiced 
by eminent colleagues in your specialty. You have complete control of your study program: you can 
make use of your video library at home or at the office...the cassettes can be started and stopped at 
will...you can enjoy the benefits of “instant replay” for close analysis of a given situation. 


[_] More than thirty-six titles are now available or in production in your area of special interest. 
Membership in the Video Medical Education Systems program allows you to select twelve or more 
titles per year. 


[_] Each Member will receive a monthly bulletin describing current and new titles—build your 
video library to suit your personal and professional interests. 


|_|] The Video Medical Education Systems program is tax deductible, and a number of attractive 
lease/purchase plans can be arranged to match your interests and needs. 


Each volume in your video library has been recorded in full color and with on-the-scene 
commentary. Our Advisory Board, composed of authorities in your specialty, regularly suggests topics 
and procedures of topical interest—so that you can study and evaluate the latest developments in 
your field. With the Video Medica! Education Systems library of video cassettes, you'll see and hear — 
first hand—the ‘how and why’ of each of your colleague's techniques...and all on your home or 
office TV set. 


You have to see our System in operation to comprehend how useful it can be for you. That's 
why we look forward to consulting with you in our specialty at Booths 67, 68 in Dallas, September 16-: 
Spend a few minutes with us...see how valuable our library of video cassettes can be in pursuing your 
personal and professional interests...see how attractive our various lease/buy or outright purchase 
Membership plans can be. 
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| DIVISION OF COOPER LABORATORIES, INC., 522 FIFTH AVENUE, NEW YORK, N.Y. 10036 





Video Medical Education Systems 
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Start Your Video Cassette 
Library Now. 

Stop By Booths 67, 68 

At The Academy Meeting 
in Dallas, September 16-20 
—Or Write For 

Advance Information! 


522 Fifth Avenue 
New York, N.Y. 10036 


| would like advance information on your new video cassette education 
system that can make a ‘living library’ of my TV set for continuing 
education. 


Name 
Address 
City- State ZÐ 
Hospital Affiliation Spec. 








FROM “HOVOCO” ... where leadership and experience work for you 





THE H.0.V. 





REFRACTION DESK 
AND “LAZY SUSAN” LENS CABINET 






DESIGNED AND MANUFACTURED EXCLUSIVELY FOR THE EYE SPECIALIST 
e FUNCTIONAL—No protruding knobs or handles, ample knee room 

e DURABLE—Top quality oiled walnut veneer, matching formica top 

e ELEGANT—Styling complements virtually any existing decor 


An exceptional Refraction Desk. You'll 
find the unique design and construction 
will provide you with a unit that is func- 
tional, durable — and elegant. Four full 
Suspension drawers extend full depth. 
Your electrical control switches may be 
installed behind the conveniently located 
removable panel, which is angled and 
positioned for utmost efficiency. Trial 
sets can be placed in either the top draw- 
er, or in the optional roll-front “lazy 
susan” Lens Cabinet, as illustrated. The 


sliding door at the rear of the Lens Cab- 
inet reveals a utilitarian and space-saving 
area for drops, salves, etc. All-in-all, a 
most suitable adjunct to the professional 
office. 


AVAILABLE FOR IMMEDIATE DELIVERY 


HV 5000—Complete Refraction Desk 
and Lens Cabinet 


HV 5005—Refraction Desk Only 
HV 5010—Lens Cabinet Only 


H.O. V. Optical Co., Juc. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: 
CINCINNATI, OHIO | 
DENVER, COLORADO 


LOS ANGELES, CALIFORNIA 
MILWAUKEE, WISCONSIN 
MINNEAPOLIS, MINNESOTA 


NEW YORK, NEW YORK 
PITTSBURGH, PENNSYLVANIA 
SAN FRANCISCO, CALIFORNIA 


Please meet us at the A.A.0.0. Meeting in Dallas 
You'll find us in booths 103, 104 and 105 


Even for the most conscientious patient, 
two products with different dosage sched- 
ules can be confusing... 


E-Carpine simplifies the dosage regimen 
for patients best controlled with epine- 
phrine plus pilocarpine therapy. One pre- 
scription helps assure patient cooperation 
and reduces drug costs. E-Carpine makes 
therapy less confusing for your open-angle 


glaucoma patient. 
i 

™ 

(base) with pilocarpine hydrochlonde 1, 2, 3, 4, 6% 





Epinephrine bitartrate 0.5% 





DESCRIPTION: Sterile solution containing: Active: Epi- 
nephrine Bitartrate equivalent to Epinephrine 0.5%, 
Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, or 6%; Ve- 
hicle: Hydroxypropy! Methylcellulose, Preservatives: 
Sodium Bisulfite 0.30%, Benzalkonium Chloride 0.01%; 
Inactive: Sodium Chloride (in 1% and 2% strengths 
only), Disodium Edetate, Polysorbate 80, Sodium Hy- 
droxide (and Hydrochloric Acid as required to adjust 
pH), Purified Water. CONTRAINDICATION: Nar- 
row angle glaucoma or sensitivity to any component. 
WARNING: For topical ophthalmic use only. PRECAU - 
TIONS: Use cautiously in hypersensitive persons. Dis- 
continue if sensitivity occurs. ADVERSE REACTIONS: 
Extracellular pigmentation in the palpebral conjunc- 
tiva with prolonged use. Contact allergy may occur. 
Rarely, systemic side effects such as headaches, pal- 
pitation, faintness, tachycardia, extrasystoles, and 


blurred vision may occur. 


dedicated to advances in ophthalmic therapy 


15 


Four ways to comfort 
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The TILLYER® 
EXECUTIVE® has largest 
intermediate and reading 
segments in a trifocal. 
60x56mm blank is the 
size equivalent of a 71mm round. The TILLYER® 
In White; CRUXITE® A, AX; GOLDEN 


CALOBAR® D; TRUE COLOR® D. SOVEREIGN®. Top curved 
segment follows natural 


sweep of the eye. Gold 

coatings absorb refractions, 

reflections along segment lines. 

In White; CRUXITE® A, AX; CALOBAR® B,C, D. 















The TILLYER® 
GOLDEN S 7-24. 
Gold-coated segment 
absorbs refractions, 
_. reflections. Location of GOLDEN S 6-22 
segment optical center helps | optical centers and 
smooth transitions. In White; | i segments provide smoother 
CRUXITE® A, AX; CALOBAR® D. transitions. Gold coating 
absorbs refractions, reflections. 
Available in White; 

CRUXITE® A and AX. 











The TILLYER® 


These high-quality, precision-made trifocal lenses are available in many standard 
and special sizes and designs. The intermediate power is 50% of the reading add. 
Intermediate powers of 3314 %, 6624 % and 75% are available on special order. 


For complete information on the lenses available, just ask your AO Representative 
or Distributor. 


AMERICAN OPTICAL 


CORPORATION 


Optical Products Division * Southbridge, Mass. 01550 
® T. M. Registered by American Optical Corporation 
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TRIMLINE 
Contact Lens 
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TRIMLINE is needed as a CARRYING case regardless of any other cases 
owned. Easily carried in pocket or purse. The White Insert ONLY may be 
boiled for sterilization. Each case separately accommodates left and right 


lenses as marked. 


Colors may be assorted: Royal Blue, Lime Green, 
Flame Orange, Black, Lavender; all Inserts are 
White. Attractively boxed. ONE DOZEN CASES 
MINIMUM ORDER. Available through leading 
Contact Lens Laboratories and Optical Supply 
Firms. 


Self-correcting needle 
finds position, depth 


N follicle. 
è A 
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PERMA TWEEZ’ ELECTR 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
Ssterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 
[] Invoice after 30 days 

[] Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 

GENERAL MEDICAL CO., DEPT AO-41 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR. _ 








STREET 











Rsk 


R & F° Products, Inc. 


5865 E. Powers Ave. 
Englewood, Colorado 80110 USA 
(303) 771-0374 


The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


Announces a Symposium on 


OPHTHALMIC PLASTIC AND CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 7 - 12, 1974 
Faculty for the course will include: 


. Jorge Buxton . Henry Menn 

. Alston Callahan . Gordon Miller 

. Max Fine . David Paton 

. Richard Forster . Norman Sanders 
. J. Donald M. Gass . Byron Smith 

. Louis Girard . Orkan Stasior 

. Pierre Guibor . Richard Tenzel 

. James Major . Ira Weiner 


This symposium will cover the corneal and ophthalmic 
plastic field. Multiple lectures will be given with ample 
time for panel discussion and questions from the regis- 
trants. 


Afternoons will be set aside for recreation including tennis 
and golf tournaments. There will be planned entertainment 
for most evenings. 


Tuition will be $200, breakfasts included. Special rate of 
$75 available for residents upon application from their 
Department Head. Checks should be made payable to 
‘‘Bascom Palmer Eye Institute” and mailed to Ophthalmic 
Plastic Surgery Symposium, Bascom Palmer Eye Institute, 
P. O. Box 875, Biscayne Annex, Miami, Florida 33152. 





Lederle has: 
5 ways to 
help you 
manage 
glaucoma 











Lederle has: 


DIAMOX’ 


ACETAZOLAMIDE > 
Tablets —125 mg, 250 mg 





Lederle has: 


DIAMOX' SEQUELS 


AC ETAZOLAM | DE Sustained Release Capsules, 500 mg 


up to 24 hours of therapeutic effect on a single dose to 
DI ong muiotic effect with minimum di AS 3s «4 slow 
uniform release for maximum toleration and reduced 
nocturnal DICSSUTeS 


‘Chronic simple (open-angle) glaucoma and secondary glaucoma. 
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Lederle has: 
Á ARENE RAL, 
Vial of 500 mg with sodium hydroxide 


DIAIMOX’ to adjust pH to approximately 9.2 


ACE TAZOLAWIIDE SODIUM 
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Lederle has: 


NEPTAZANE 
METHAZOLAMIDE Tablets—50 mg 


another carbonic anhydrase inhibitor that reduces ocular 
tension by blocking aqueous humor inflow... ordinarily 
suitable for patients refractory to other drugs in 

long-term therapy see 
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Lederle has: 


Perhaps the most important 
amily of drugs in glaucoma 


DIAMOX SEQUELS, 500 mg; Bottles of 100 & 30 


DIAMOX Tablets, NEPTAZANE 
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5 _Metarolamide 


DIAMOX ACETAZOLAMIDE 


Indications: For adjunctive treatment of: chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are 
depressed, in marked kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term use in 
chronic noncongestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated 
in mice at more than ten times the equivalent therapeutic doses have 
not been evidenced in humans, do not use DIAMOX in pregnancy, 
especially during the first trimester, unless expected benefits outweigh 
these potential adverse effects. 


NEPTAZANE® Tablets Methazolamide, 50 mg. 


Indications: For adjunctive treatment of chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: Severe (absolute) or hemorrhagic glaucoma; of 
doubtful use in peripheral anterior synechiae; chronic noncongestive 
angle closure glaucoma; adrenocortical, hepatic, or renal insufficiency; 
electrolyte imbalance states, e.g., hyperchloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Although teratogenic effects demonstrated in rats at high 
doses have not been evidenced in humans, Methazolamide should not 
be used in women of child-bearing potential or in pregnancy, especially 
in the first trimester, unless the expected benefits outweigh potential 


Lederle 





250 mg; 
Bottle of 100 Bottle of 100 
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Tablets, 50 mg; 
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Precautions: Increasing the dose may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse reactions common to all sul- 
fonamide derivatives may occur: fever, rash, crystalluria, renal calculus, 
bone marrow depression, thrombocytopenic purpura, hemolytic anemia, 
leukopenia, pancytopenia, agranulocytosis. Early detection is advised 
and if such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy: (minimal) paresthesias, par- 
ticularly a “tingling” feeling in the extremities; some loss of appetite, 
polyuria, drowsiness, confusion. Long-term therapy: An acidotic state 
may supervene usually corrected by bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, hematuria, glycosuria, hepatic 
insufficiency, flaccid paralysis, convulsions. 


adverse effects. 


Precautions: Use with caution in patients with cirrhosis or hepatic 
insufficiency to forestall hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema to avoid acidosis. Electro- 
lyte balance should be maintained. Although not reported thus far with 
this drug, reactions common to sulfonamide derivatives, such as fever, 
leukopenia, hemolytic anemia, bone marrow depression or renal calculi, 
may occur. 


Adverse Reactions (relatively mild and disappear on withdrawal or 
dosage adjustment): anorexia, nausea, vomiting; malaise, fatigue or 
drowsiness, headache; vertigo, mental confusion, depression, pares- 
thesias. Urinary citrate excretion and uric acid output is decreased 
during use of this drug, but urinary calculi have not been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, Pearl River, New York 10965 
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Put this versatile combination to work for you. 
The 880 Full-Power Chair/Table features a motor 
hydraulic base and ‘sitting to supine” articulating 
top. The “Know How” involved in it, inthe 
modular 7700 Instrument Stand and the 

348 Pneumatic Stool represents 75 years of 
experience in manufacturing professional 
equipment. Write for illustrated catalog: 

F. & F. Koenigkramer, 96 Caldwell Drive, 
Cincinnati, Ohio 45216. Dept. AO-9 
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the soft contact lens story. 







only saline... 
Bausch & Lomb 
research, in addi- 

tion, has devel- 
oped a complete 
SOFLENS Care 
fy System which the 
P” average patient can 
master quickly. To begin 
with, the patient need worry about only 
One inexpensive solution for cleaning, 
soaking, and wetting: normal saline solu- 
tion, easily prepared by dissolving 
SOFLENS Salt Tablets in distilled water. No 
chemical solutions, other than normal saline 
and the patient's own tears, need ever come 
in contact with a SOFLENS Contact Lens. 


and steam 
Along with the lenses and salt tablets, you 
dispense a SOFLENS Aseptor-Patient Unit. 
Activated in only seconds by the patient, 
this fully automatic electric unit asepticizes 
the lenses with steam in just 20 minutes— 
compared with the nearly four hours of 
soaking required with 
some of the ‘'ster- 
ilizing’’ solu- 

tions used for 












convention- 
al hard 
contact 
lenses. 


safe and effective 
Laboratory and field microbiological tests 
have shown the SOFLENS method of asep- 
ticizing to be safe and effective in killing 
actively growing pathogens.* The auto- 
matic Aseptor-Patient Unit subjects the 
SOFLENS Contact Lens to a temperature 
of 210 to 212 degrees Fahrenheit. Tests 
have shown that 
organisms such as 









/» Pseudomonas 
| ceruginosaand 
© Candida albi- 
` cans will not 
survive under 
such condi- 
tions.” This re- 
peated exposure 

to high temperature, 
and even autoclaving, produces no 
changes in the lens material. 


a major improvement 

The SOFLENS™ Contact Lens (polymacon), 
a major improvement in the field of vision 
care: rapid tolerance...continuing comfort 
...good-to-excellent visual acuity...safe 
and effective care...simple inexpensive 
care... virtual invisibility when worn: that’s 
the full SOFLENS Contact Lens story. Sug- 
gest SOFLENS Contact Lenses to suitable 
patients. You—and they—will be glad you did. 


- *Data on file at Bausch & Lomb 


soflens’ 
CONTACT LENS 
(polymacon) 


See full prescribing information which follows. 
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Easy wear...safe, effective care 


soflens’ 
CONTACT LENS 
(polymacon) 


DESCRIPTION: The SOFLENS Contact Lens (polymacon, is a 
hemispherical shell of approximately 18mm chord diameter and 
0.1 to 1.0mm thickness. It consists of 61.4% poly (2- 
hydroxyethyl methacrylate) and 38.6% water by weight when 
immersed in normal saline. 

The SOFLENS Care Kit is a package required for lens asep- 
ticizing, cleaning, and storage consisting of the following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cot. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. #140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs 
water to 38.6% of its dry weight when equilibrated in normal 
saline solution. In its hydrated state a SOFLENS Contact Lens 
(polymacon) becomes soft and pliable. When placed on the human 
cornea the hydrated SOFLENS Contact Lens (polymacon) acts as 
a refracting medium to compensate spherical ametropias. The 
material has a refractive index of 1.43 and the lens has a visible 
light transmittance greater than 97%. 
INDICATIONS: SOFLENS Contact Lenses (polymacon) are indi- 
cated for the correction of visual acuity in persons with non- 
diseased eyes who have spherical ametropias; refractive 
astigmatism of 1.50 diopters or less and/or corneal astigmatism 
of 2.00 diopters or less. 
CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) 
are contraindicated by the presence of any of the following 
conditions. 
1. Acute and subacute inflammations of the anterior segment of 
the eye. 
2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion. 
4. Corneal hypoes thesia. 
5. Any systemic disease which may affect the eye or be exag: 
gerated by wearing contact lenses. 
6. Early stages of pregnancy. 
WARNINGS 
Medicants and Eye Drops: SOFLENS Contact Lens (polymacon) 
must be stored ONLY in normal saline solution. No ophthalmic 
solutions or medicants, including conventional contact lens solu- 
tions, can be used by SOFLENS Contact Lens (polymacon) wearers 
prior to or while the lens is in place on the eye. Also, no solutions, 
including conventional contact lens solutions, other than normal 
saline may be used on SOFLENS when the lens is off the eye. 
Abrasions and Infections: |f the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body, The 
lens should be removed immediately and the patient examined. If 
any eye abrasion, ulceration, irritation or infection is present, a 
physician should be consulted immediately. 
Wearing Restrictions: SOFLENS Contact Lens (polymacon) 
should be removed before sleeping or swimming and in the 
presence of noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must be 
removed until the condition subsides. 
Lens Sanitation: Patients who would not or could not adhere 
to recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 
PRECAUTIONS 
Storage: SOFLENS Contact Lenses (polymacon) must be stored 
ONLY in normal saline solution. If left exposed to air, the lenses 
will dehydrate, become brittle, and break readily. If a lens dehy- 
drates, it should be soaked in normal saline solution until it re- 
turns to a soft, supple state. 
Cleaning and Asepticizing: SOFLENS Contact Lenses (poly- 
macon) must be BOTH cleaned and asepticized daily. One pro- 
cedure does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. 
ASEPTICIZING with the SOFLENS Aseptor-Patient Unit has 
been shown to prevent the growth of certain organisms, namely 
Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus sub- 


tilis, Candida albicans, and Herpes simplex, on the lens and 
in the SOFLENS Carrying Case. 

Fresh normal saline must be prepared daily for cleaning and 
storing the lenses. The carrying case must be emptied and refilled 
with fresh normal saline solution just before asepticizing the 
lenses. 

If a SOFLENS Aseptor-Patient Unit is not available for asep- 
ticizing the lenses, the lenses must be boiled in their carrying 
case in a pan of water for 15 minutes. 

Hygiene: Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact 
with the lenses since eye irritation may result. If hair spray is used 
while the lenses are being worn, the eyes must be kept closed 
until the hair spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and 
wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 

ADVERSE REACTIONS: Serious cornea! damage may result 
from wearing a lens which has been soaked in a conventional 
contact lens solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the 
patient sleeping with the lens on or wearing a hypotonic lens. 
If a lens adheres for any reason, apply normal saline and wait 
until the lens moves freely before removing it. 

Clinical studies indicate visual blurring is experienced by less 
than 5% of SOFLENS Contact Lens (polymacon) wearers. Rainbows 
or halos around objects or blurring of the vision may occur if the 
lenses are worn continuously for too long a time. Removal of the 
lenses and a rest period of at least one hour generally relieves 
these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 

not normal; if these symptoms occur, the patient should be ex- 
amined to determine their cause. 
DOSAGE AND ADMINISTRATION: Conventional methods of 
fitting contact lenses do not apply to SOFLENS Contact Lenses 
(polymacon). For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available 
from: SOFLENS Division, Bausch & Lomb Incorporated, Rochester, 
New York 14602. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following 
initial daily wearing schedule should be stressed to the patient: 











Wear Rest Wear Rest Wear 
Time Period Time Period Time 
(hours) (hours) (hours) (hours) (hours) 










Day 

| 3 | 3 1 3 

2 3 l 3 | 3 

3 4 ] 4 ] 4 

4 4 ] 4 | 4 

5 6 1 6 | 4 

6 6 ! 6 | 4 

7 8 1 8 

8 8 | 8 

9 8 l 8 
10 10 1 balance of the waking hours* 
11 12 | balance of the waking hours* 
12 14 | balance of the waking hours* 


*Lenses should never be worn 24 hours a doy. 


Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any con- 
tact lens, regular recall visits are necessary to assure patient 
health and compliance with instructions. 
HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for minus) 
and the manufacturing lot number of the lens. 

To assure proper lens care and handling, each SOFLENS patient 
must be supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB @) 
SOFLENS DIVISION 





How Ostertag custom office 





planning and custom automated 
equipment conserve your time, 
reduce your investment! 


Efficiency, convenience, com- 
pactness—all these and more 
are combined in the Ostertag 
custom range plan illustrated 
here. Notice how it eliminates 
the need for an expensive in- 
strument stand and remote 
control projector... and how 
Ostertag’s custom-built cab- 
inetry puts all controls and 
instruments right at your 
fingertips to eliminate wasted 
time and motion. 


st 


. Patient’s viewing mirror. 
2. First surface mirror. 


3. Projector screen within easy view of 
refractionist. 


4. Four dot and muscle light. 


5. Convenient location of hand-operated 
projector eliminates need for remote 
controls. 


6. Inlaid sink. 
Large writing surface. 


o N 


. Fitted refracting accessories drawer. 








11. 


12. 


13. 





Customized electronic control console. 


. Microswitches automatically turn 


instruments on and ceiling lights off when 
instruments are removed from wells. 


Inclined, dust-free, illuminated trial lens 
drawer is within easy reach of 
refractionist. 


Refractor as well as all hand instruments, 
trial lenses and projector are at the 
patient’s right, eliminating the need to 
reach across the patient. 


Tangent screen can be viewed by patient 
simply by rotating chair. 


Let us put to work for you the specialized 


know-how we've gained from over forty 
years experience in custom office plan- 
ning. And let us show you, too, how we 
can provide complete, one-source service 
on everything you need to equip your 
entire office from top to bottom. Write 
or phone today for complete details. 


PARSONS OPTICAL LABORATORIES 


441 SUTTER STREET, SAN FRANCISCO, CALIF. 94108, PHONE: 415/392-8442 
A DIVISION OF 


OSTERTAG OPTICAL SERVICE, INC. 


3851 WASHINGTON AVENUE, ST. LOUIS, MO. 63108, PHONE: 314/533-1760 
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Enitrate 


EPITRATE may be used alone or 
added to miotic therapy to maintain 
intraocular pressure ata more satisfactory 
level of control. 

EPITRATE reduces the rate of 
aqueous formation. It may also improve 
outflow facility in certain cases follow- 
ing prolonged therapy. 

EPITRATE offers a particular benefit 
for the open-angle glaucoma patient 
with early senile lens changes by 
avoiding miosis when used alone, or 


minimizing miosis when used with miotics. 


Ayerst| ii 





BRAND OF 


epinephrine 





trate 








bitartrate 


O prescribe alone or in 
combination with miotics 


O stability without refrigeration 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
EPITRATE® (epinephrine bitartrate) 

Formanagement of chronic simple(open-angle) glaucoma 
Description: A sterile, aqueous solution of levorotatory 
epinephrine bitartrate 2% (equivalent to 1.1% base), it is 
stable, retains its potency throughout use, and requires 

no refrigeration. It has a low surface tension. 

Action: Intraocular pressure is lowered by reducing the 
rate of aqueous formation. Improvement in outflow facility is 
also observed in certain cases following prolonged therapy. 
Indications: Useful in management of chronic simple 
(open-angle) glaucoma, either alone or in combination with 
miotics. In selected cases, it may also be used with 
carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an 
epinephrine preparation is contraindicated in eyes that are 
capable of angle closure since its relatively weak mydriatic 
action may, nevertheless, precipitate angle block. 
Gonioscopy should be carried out on all patients before 
initiating therapy. 

Warnings: Topical use of epinephrine in any form should 
be interrupted prior to general anesthesia with certain 
anesthetics such as cyclopropane or halothane which sen- 
sitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be 
used with caution in the presence of hypertension, 
diabetes, hyperthyroidism, heart disease, and cerebral arte- 
riosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE (epinephrine bitartrate) therapy, but usually 
diminish as treatment is continued. Conjunctival allergy 
occurs occasionally. Pigmentary deposits in the lids, con- 
junctiva or cornea may occur after prolonged use of epine- 
phrine eyedrops. In rare cases, maculopathy with a central 
scotoma may result from the use of topical epinephrine 

in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occa- 
sionally been reported, such as: palpitation, tachycardia, 
extrasystoles, hypertension, trembling, sweating, and pallor. 
Dosage and Administration: 1 drop, with frequency of 
instillation being individualized, from every two or three 
days to twice daily. More frequent instillation than one drop 
four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution 
of epinephrine bitartrate 2% (equivalent to 1.1% base). 
[Also contains chlorobutanol (chloral derivative) 0.5%, 
adrenalone, sodium bisulfite, sodium chloride, polyoxy- 
propylene-polyoxyethylene-diol, and disodium edetate.] 
Package containing 7.5 cc. bottle with separate dropper- 
screw cap attachment. 
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Irregular Cornea: 


A tougher test of accuracy. 


We've already demonstrated that our to- 
nometer is fast, accurate and easy to use in rou- 
tine glaucoma screening. 

Now here's proof in a tougher test of ac- 
curacy: the irregular cornea. 

“The irregular images produced by these 
corneas made accurate Goldmann readings im- 
possible and this method was abandoned. The 
MacKay-Marg and Schiotz readings were compared 
to simultaneous readings obtained by direct can- 
nulation of the anterior chamber (Sanborn manom- 
eter). There was no accurate relationship between 
the Schiotz tonometer readings and the true pres- 
sure. The correlation between the MacKay-Marg 
readings and those determined by direct cannula- 
tion was excellent. The electronic applanation 
tonometer (MacKay-Marg) proved to be the only 
practical way available at present to accurately 
measure the pressure in eyes with corneal scarring 
and irregularity: 


“The changes in intraocular pressure 
which follow uncomplicated penetrating kerato- 
plasty have not been documented previously. After 
keratoplasty, measurement of intraocular pressure 
by the usual methods is difficult. Schiotz readings 
are inaccurate because of the marked change in 
corneal curvature. The irregularity of the corneal 
surface plus the tendency for fluorescein dye to 
pool around sutures makes Goldmann applanation 
difficult. Also, if irregular corneal curvature dis- 
torts the circular fluorescein pattern, or if there is 
enough edema to change the elasticity of the cor- 
nea, the Goldmann readings become inaccurate.’ 

“Electronic applanation tonometry appears 
to be the best, and often the only, method for 
measuring intraocular pressure during the postoper- 
ative period following keratoplasty.’ 

1. Kaufman, H.E., Wind, C.A. and Waltman, S.R.: Validity of MacKay-Marg electronic 
applanation tonometer in patients with scarred irregular corneas, Am J Ophth 69 


1003, 1970. 2. Irvine, A.R. and Kaufman, H.E.: Intraocular pressure following pene- 
trating keratoplasty, Am J Ophth 68: 835, 1969. 3. ibid 


There's no substitute for accuracy. 


The Biotronics 








Mackay-Marg 


Tonometer 


Biotronics, Inc. 


A subsidiary of Gulton Industries, Inc., 844 Butte Street, Redding, California 96001 
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Hereditary Retinal 


and Choroidal Diseases 
By Alex E. Krill, M.D., Pritzker School of Medicine, 
University of Chicago. 
368 Pages. 237 Illustrations. 1972. 


Volume I. Evaluation. 


$19.75. 

The latest testing techniques for the evaluation of 
hereditary retinal and choroidal diseases are 
described in detail. Included are the principles and 
clinical applications of fluorescein angiography, the 
evaluation of night vision, electroretinography, 
electrooculography, visually evoked responses, and 
sophisticated color vision testing. In addition, new 
concepts in classification are covered, as well as a 
broad review of genetic principles of interest to 
the ophthalmologist. 


Volume II. Clinical Characteristics. In Preparation. 


Available Spring, 1974. 

This well-illustrated volume presents the clinical 
characteristics of specific hereditary and choroidal 
diseases. It offers complete, current coverage of all 
the known diseases and discusses new conditions 
which have recently been discovered. 


Retinal Diseases in Children 


With 10 Contributors. Edited by William Tasman, M.D., 
Temple University School of Medicine. 
260 Pages. 83 Illustrations (11 in full color), 1971. $15.00. 


This is a comprehensive text describing congenital 

and acquired retinal diseases, as well as the retinal 

manifestations of many systemic diseases which 

affect children. Includes up-to-date information on 

retinoblastoma, Coat’s disease, retrolental fibro- 

ts and the sphingolipidoses. 
: HARPER & ROW, Publishers, Inc. 

: Medical Department 

: 2350 Virginia Avenue 

: Hagerstown, Maryland 21740 
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IN SIGHT CARE 


From HARPER & ROW 


The Retinal Circulation 


By George N, Wise, M.D., D. Med. Sci. (Ophth.), Albert 
Einstein College of Medicine/Montefiore Hospital and 
Medical Center; Colin T. Dollery, B. Sc., M.B., Ch.B., 

Royal Postgraduate Medical School, University of 

London; and Paul Henkind, M.D., Ph.D., Albert 

Einstein College of Medicine/Montefiore Hospital 

and Medical Center. 

1971. $35.00. 

This book combines clinical, physiologic, pathologic, 
and experimental information into a unified concept 
of retinal vascular disease. Descriptions of the 
embryology, anatomy, phylogeny and pharmacology 
are an integral part of the text. Recent advances such 
as photocoagulation and laser treatment of retinal 
lesions, fluorescein angiography and experimental 
data on the retinal circulation are included. 


Ocular Histology 


A Text and Atlas 


576 Pages. 678 Illustrations. 


By Ben S. Fine, M.D., Armed Forces Institute of Pathology, 
and the George Washington University; and Myron Yanoff, 
Medical School and Hospital of the University of 
Pennsylvania. 

276 Pages. 490 Illustrations (19 in full color). 1972. $25.00. 
Provides a detailed introduction to contemporary 
histology and cytology of ocular tissues. The 
structure of the eye is discussed from the three- 
tissue concept which is complimentary to the 

older three-layered concept. Transmission and 
scanning electron microscopy are included in 

this highly illustrated work. 


Rush the following books, on 30-day approval: 


Krill: HEREDITARY RETINAL AND 
CHOROIDAL DISEASES 
OC Volume Is EVAImatOn: assecar ania cave dees $19.75 
OVolume II: Clinical Characteristics .... In Preparation : 
OFine & Yanoff: OCULAR HISTOLOGY . $25.00 


OWise, Dollery & Henkind: 

THE RETINAL CIRCULATION .... $35.00 : 
OTasman: RETINAL DISEASES IN CHILDREN $15.00 : 
OBill me O Check enclosed (Harper pays postage 


and handling) AO-9 : 


Welch Allyn's new halogen 


ophthalmoscope sheds twice 
as much light on a vital subject. 


Your diagnosis. 


Superior brilliance, clarity, and definition of the 
diagnostic field obtained with Welch Allyn’s new 
halogen-illuminated ophthalmoscope are measur- 
able contributions to surer, faster and more 
accurate observation. 


These important diagnostic advantages are 
obtained because the ophthalmoscope light source 
is an exclusive specially-developed miniature 
halogen lamp. It has more than twice the light 
intensity of conventional incandescent sources, 
and is truer to natural sunlight. Thanks to this 
superior brilliance and color fidelity, a greater 
surety of diagnosis is now possible with this 
extraordinary new instrument. 






COMPARISON OF LIFE AND BRIGHTNESS OF HALOGEN 
CYCLE AND CONVENTIONAL INCANDESCENT LAMP AT 
RATED VOLTAGE TO BURNOUT UNDER AVERAGE 

CONDITIONS. 











AT 70% OF DESIGN LIFE 
LIGHT OUTPUT TO BE 85% 
OF INITIAL LIGHT OUTPUT. 


HALOGEN CYCLE LAMP 





BRIGHTNESS 


— 





CONVENTIONAL LAMP 








20 
LIFE/HOURS 





Other important advantages are provided by devel- 
opment of the halogen light source, including a 
life expectancy two to three times that of conven- 
tional incandescent sources. Also, unlike incan- 
descents, the halogen lamp retains a very high 
percentage of initial light output throughout its life. 





WELCH ALLYN, INC. 
Skaneateles Falls, N, Y. 13153 
















This new instrument, we feel, is a major step forward from 
continuing Welch Allyn research to provide better diagnos- 
tic tools for the physician. Why not try this new halogen 
instrument now. Ask your Welch Allyn distributor for a 
demonstration. No. 11600 ophthalmoscope, No. 71000 
battery handle. 


WELCH 
.| ALLYN 


WELCH ALLYN, INC. 
Skaneateles Falls, N. Y. 13153 
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CEDARS - SINAI MEDICAL CENTER 


Proudly Announces an Educational Symposium on Glaucoma 


October 26-27, 1973 
Beverly Hilton Hotel, Beverly Hills, California 


AN ENCOUNTER: 
CLASSICAL VS. CONTEMPORARY CONCEPTS 


Early treatment of Open Angle Glaucoma 


versus 


Careful observation and treatment of selected cases only of Ocular 
Hypertension, (or, by which criteria does Ocular Hypertension become ‘‘Glaucoma’’?) 


PROGRAM OUTLINE: 


A. Early Pioneering in Glaucoma: A Retrospective Historical 


Account. 


B. Modern Day Pioneering in Glaucoma: the 10-year lowa 


Stud 


y. 
. The lowa Study, Unanswered Questions: A critique of 


the study. 


. Visual Fields in the Early Diagnosis of Open Angle Glau- 


coma: Which technique elicits the earliest and most 
significant yield: Armaly’s 72 point test, Drance’s 
modification, or the Classical techniques with the 
tangent screen, Autoplot, or the Goldmann perimeter 
(for central fields) 


. Tonography: Valuable or passé? Significance of “C” and 


“Po/C” with and without water. Relegated to the lab? 
Still a valuable adjunct re clinical diagnosis or should 
it be put in storage. 


. Water ProvocativeTests: Which ones, if any, are still of 


value? What parameters? A description of the tech- 
nique preferred. 


. Cupping: 


(1) Ultrastructure studies on pathogenesis. 

(2) Angiography—its promise re pathogenesis and 
possible roje as a diagnostic tool. 

(3) Identification of the Glaucomatous Disc. 


. The Cup-Dise Ratio: 


(1) Is it Important? 

(2) Non photographic measurements with a new, 
simplified and inexpensive technique in 3 dimen- 
sional living color {and with the same accuracy 
as serial fundus photographs). 


FACULTY 


Robert K. Abraham, M. D. 

Mansour Armaly, M. D. 

Jerome Bettman, M. D. 

Paul Chandler, M. D. (in absentia) 

By forma! position paper on all questions: 
Robert Christensen, M. D. 

Stephen Drance, M. D. 

Miles Galin, M. D. 

John Heatherington, M. D. 

A. Ray Irvine, Jr., M. D. 


_ The Diurnal Curve of Intraocular Pressure: Necessary to 


measure for 24 hours? Which Patients, and by whom? 


J. Systemic Factors in Decision Making and Treatment: 


Which, if any, still have clinical significance, and how 
should they be measured? 


K. The Intraocular Pressure: 


(1) Goldmann applanation tonometry vs. A. O. non- 
contact tonometry: a comparison. 
(2) Ocular Hypertension vs. Open Angle Glaucoma: 

(a) At what IOP does one start a glaucoma work- 
up? 

(b) What are the criteria for starting a glaucoma 
work-up and how quickly should the various 
tests be done, and how extensive? 

(c) What possible medicolegal problems re not 
treating ocular hypertension. 


L. Acute Angle Closure Glaucoma: 


{1) Often overlooked cases. 

(2) Midperipheral iridectomy with the argon laser. 
Technique and one year follow-ups re results and 
complications. 

{3) Why surgery is better for the fellow eye than are 

. miotics: a ten year study. 


Honored Guest: Professor Hans Goldmann 


Ralph Kirsch, M. D. 
Allan Kolker, M. D. 

Peter Kronfeld, M. D. 
George L. Miller, M. D. 
Robert Moses, M. D. 
Arthur Oberman, M. D. 
Emanuel Rosen, M.D. 
Bernard Schwartz; M. D. 
William Spencer, M. D. 
Robert Stamper, M.D. 


REGISTRATION BLANK—-GLAUCOMA 
AN ENCOUNTER: CLASSICAL VS. CONTEMPORARY CONCEPTS 


Registrants Name 


Address 


Oi ee Ste 
Registration Fee $200.00 


Please make checks payable to Glaucoma Symposium, 
Cedars-Sinai Medical Center, and mail to Glaucoma Sym- 


Zip code 


Residents and Technicians: $50.00 


posium, Administration Office, Mt. Sinal Hospital Division, 
P. O. Box 48750, Los Angeles, Calif. 90048. 


HOUSING 
Rooms for symposium registrants are available, at special 
prices, at the Beverly Hilton Hotel, 9876 Wilshire Blvd., 
Beverly Hills, Ca. 90210. Please send your reservation 


request, including the fact that you will be attending the 
Symposium, directly to the hotel. 


From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: That’s why new 
Visalens™ Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact time of the wetting 
agent with the lens. - 

A companion product is Visalens 
Soaking/Cleaning Solution, an antiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses (after 
removal) of ocular secretions. 

If your patients ask you about Visalens, 
we hope you will recommend it, 
as well as Visine® eye drops, 
where appropriate. 


E RI : 2 . 


3 ae -Professional sample kit 
g Visalens ee on request. 


Tam M SOLUTION. | Pfizer will be happy to send you a kit 


RN 
RS 


emer contact lenses of both Visalens Wetting Solution and 
Visalens concn ! Visalens Soaking/Cleaning Solution. 

"WETTING SOLUTION asier On Your Eyes Send your name and address (with zip 

T [RMskes Conece SEPTIC- LUBRICATING code, please) to: Visalens, 185 Price 
anatre -uamea Parkway, Farmingdale, N.Y. 11735. 


2 AOE 


By the makers MAYNIN ©1973, Pfizer Inc. 
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The best in 
both worlds: 


in the office, 
in the O.R. 


Mounted on its floor stand, or wall 
bracket, or table clamp, the MENTOR* 
CM.-III Microscope is the simplest, 
most versatile, most effective instru- 
ment of its kind. Yet it costs only 
$1144 including a fitted carrying case 
so you can take it with you. 








In the office, the CM-III is far better 
than a loupe for removing sutures or 
locating a foreign body, yet is more 
compact and maneuverable than 
bulky, more expensive microscopes. 
In the O.R., the CM-III’s simplicity 
makes microsurgery a lot easier for the 
beginner, yet the microscope fills all 
the basic requirements for ophthalmic 
microsurgery. 


In either place, the CM-III gives you 
these advantages: Wide, flat, brightly 
illuminated field at a comfortable 
180mm working distance; choice of 
magnification at 4.2x, 7x, or 10.5x. 
Optional high-point oculars for use 
with glasses; floor stand, and wall 
mount. And, as we said before, the 
utmost in maneuverability. Let us 
demonstrate for you. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, 
Massachusetts 02368. 


Codman Mentor 


DIVISION 


*Trademark 
©1973 Codman & Shurtleff, Inc. 
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ANTERIOR SEQMENT, 


Diseases 
And Surgery 


THE WILMER INSTITUTE 


(series of postgraduate courses) 









DEC. 12-14, 1973 


Registration Fee: $100. 
(class size will be limited 
to encourage informality) 


Among the speakers will be: Charles E. Iliff, M.D. A. Edward Maumenee, M.D. 
Stuart L. Fine, M.D. Allan D. Jensen, M.D. Ronald G. Michels, M.D. 
W. Richard Green, M.D. Dan B. Jones, M.D. Stephen J. Ryan, M.D. 
David L. Knox, M.D. Walter J. Stark, M.D. 
For information and applications: 
ANTERIOR SEGMENT COURSE Other Courses: 
The Wilmer Institute. Room 116 Ocular Inflammatory Diseases: 
‘ : É ; — 26, | 
The Johns Hopkins Hospital ái ai g y “tag mt 
Baltimore, Maryland 21205 See Eee ghee ee N 


Spring Course: To be announced 











all new Al American ATHLETIC eyewear 
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e featuring 180° hinges e special 
head-hugging adjustable Glass-Gard e soft, 
cushiony nosepiece e virtually unbreakable 
nylon—non-metal, no welds to break 


TW eight: SAFE! | e designed for comfort over the ear e safety 


glass or Durikon® lenses 


comfortable: ligh 





44-20 | 47-23 
COLORFUL DISPLAY CARD FREE UPON REQUEST. 44.23 p20 riding bow temples 
47-20 50-23 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half a century 


è QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 











The very best you can recommend when 
your patients won't take time for two or three. 
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The very best you can recommend 
when your patients will take the time. 
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Barnes-Hind Ophthalmic Products 

Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road 

Sunnyvale, California 94086 











SLIT LAMP by“ Bo-Lor 


Need we say more ? 





Write us for the name of the Franchise Dealer in your area. 


Exclusive Distributors for USA & Canada 


Amoriex-Ward Instrument Corp. 
North Arlington, New Jersey 07032 


On display at the American Academy of Ophthalmology 
& Otolaryngology * Dallas, Texas * Sept. 16th-20th 






HY-GLOSS edges, our ex- 
clusive new development, 
are now being applied to all 
lenses fabricated by Continu- 
ous Curve Contact Lenses, Inc. 
This new Hy-Gloss edge treat- 
ment insures a smooth, continu- 
ously curved, rounded lens edge, 


LASER-CON is our proce- 
dure for precise placement 

of constant-diameter multi- 
ple fenestrations around the 
optical zone of the contact lens. 
Fluid flow is increased immedi- 
ately leading to reduced edema. 

For information call toll free (800) 
854-1790. In California, (800) 542-6000. 


polished to specular reflection. 

tm 

Not all our lenses are Laser-Con 
Pat. Pend. 


but all have Hy-Gloss Edges. 
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CONTINUOUS CURVE CONTACT LENSES, INC. 
8006 Engineer Road, San Diego, Ca. 92111 


It takes two 


(for 24-hour sulfa/steroid therapy) 


. 





The Day Shift: During the day, The Night Shift: Sterile Cetapred 


Isopto Cetapred combines the Ointment provides prolonged action while 
broad antibacterial action of sulfacetamide 10% your patient is sleeping. Ointment is 
with the anti-inflammatory activity of particularly useful when you want more 
prednisolone 0.25% prolonged action than drops. 

Sterile 
ISOPTO CETAPRED CETAPRED OINTMENT 
sodium sulfacetamide 10%, prednisolone acetate* 0.25% sodium sulfacetamide 10%, prednisolone acetate* 0.25% 


vehicle: hydroxypropyl methylcellulose 0.5% 


Prescribe Isopto Cetapred for daytime use and Cetapred Ointment for nighttime use and your patient will receive ‘round 
the clock benefit from sulfa/steroid therapy. 


CETAPRED* Ophthalmic Preparations: Description: Suspension: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednisolone 
Acetate* 0.25%; Preservatives: Sodium Thiosulfate 0.1%, Benzalkonium Chloride 0.025%, Methylparaben 0.05%, Propylparaben 0.1%. Vehicle: 
Hvydroxypropyl Methylcellulose 0.5%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate, Polysorbate 80, Disodium Edetate, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), Purified Water. Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%, Pred- 


nisolone Acetate* 0.25%; Preservatives: Methylparaben 0.05%. Propylparaben 0.01%; Inactive: White petrolatum, Anhydrous Liquid Lanolin, 
Mineral Oil. 


Indications: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other information. 


FDA has classified the indications as follows: “Possibly Effective’: In the management of inflammatory and allergic conditions of the eye 
such as allergic nonpurulent chronic or acute blepharitis and conjunctivitis. 





Precautions— Warnings— Adverse Reactions: Extended use may cause increased intraocular pressure, which should be checked frequently. 
Perforation may occur in diseases causing thinning of the cornea. If sensitivities or reactions occur institute other therapy. Contraindications: In 
tubercular, fungal and most viral lesions of the eye; vaccinia, varicella, acute purulent conjunctivitis, acute purulent blepharitis. Supplied: In Scc 
and 15cc Drop-Tainer“ dispensers; sterile ointment in 1/8 oz. tubes. *Licensed under patent 3,134,718 


1. Duke-Elder, S.: Diseases of the Outer Eye, Part 1, System of Ophthalmology, Vol. VII, The C. V. Mosby Co., (St. Louis), 1965, p. 68. 
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A complete examining center in one compact modular unit. 


DA-LAUR 
OMNIBUS 


UNITS 


with add-on 
extension desk 
and instrument 
case 


The most sophisticated ophthalmic 
control unit available today. Lets you 
conduct the entire examination from 
your chair by remote control. 


Unmatched accessibility — 

base of unit contains 5 drawers, 
easily accessible even with writing 
slide open. 


Optional desk extension — 

for lensometer, telephone, etc. 
Standard is shown, other sizes and 
shapes available. 


Optional instrument case — 
holds and protects your diagnostic 
instruments. 


Adaptable to any and 

all requirements — 

trial lenses are illuminated and com- 
plete controls can be provided for 
instruments, room lights, chart 
lights and testing devices. 


Available with automatic controls — 
when you pick up your ophthalmo- 
scope for example, it activates auto- 
matically, room lights go out and 
fixation light appears. A DA-LAUR 
Original. 
































ANIMATED 
PUPPY UNIT 


maintains fixation 
during examination. 
Illuminated puppy’s 
motion and bark keep 
children attentively 

= fixing. Unit has 
standard adult white 
fixation light, changing 
color fixation light, and 
Worth 4-dot test — 
each with its own 
control switch. Shown 
with optional 

projector screen. 


and price list. 


Write today 
© for complete 
aur product catalog 


DA-LAUR INCORPORATED 


DEPT. A, 5 BRIDGE STREET, WATERTOWN, MASSACHUSETTS 02172 
Designed by ophthalmologists for ophthalmologists® 


AUTON at š 
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for Herpes Simplex Keratitis 








IDOXURIDINE 


Your choice of two convenient dosage forms: 


Stoxil® Ointment (0.5%) is convenient for 
h.s. application, since one dose is 

sufficient for the entire night. (If desired 

for daytime use, the remaining 4 applications 


should be made 4h. ) 


Before prescribing, see complete pre- 
scribing information in SK&F literature 
or PDR. 


Indications: Only in the treatment of 
herpes simplex keratitis. 


Description: Stoxil’ Ophthalmic Solution 
contains idoxuridine (5-iodo-2'-deoxy- 
uridine) 0.1% (1 mg./ml.) in distilled 
water; sterile when packaged. Pre- 
served with thimerosal, 1 :50,000. ‘Stoxil’ 
Ophthalmic Ointment contains idoxuri- 
dine 0.5% (5 mg./gram) in a petrolatum 
base. (White petrolatum and _ Jiquid 
petrolatum are inactive ingredients. ) 
Contraindications: Contraindicated in 
patients with known or suspected hyper- 
sensitivity to any of its components. 


Stoxil® Solution (0.1%) is convenient for 


daytime use for those who prefer this dosage 


form during waking hours. Recommended 
dosage is one drop in each infected eye 


every hour (and every 2 hours at night). 


Precautions: Some strains of herpes 
simplex appear to be resistant. If there 
is no response in epithelial infections 
after 7 or 8 days of treatment, other 
forms of therapy should be considered. 
The recommended frequency and dura- 
tion of administration should not be 
exceeded. 

‘Stoxil’ is not effective in corneal inflam- 
mations in which the virus is not present. 
Corticosteroids are usually contraindi- 
cated in herpes simplex keratitis. 

Boric acid should not be used during the 
course of therapy. 

‘Stoxil’ Ophthalmic Solution should not 
be mixed with other medications. 
Adverse Reactions: Occasionally, irrita- 


Smith Kline & French 


Laboratories, Philadelphia 


tion, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, 
allergic reactions have been reported. 
Photophobia has occurred. Occasion- 
ally, corneal clouding, stippling and small 
punctate defects in the corneal epithe- 
lium have been observed. The punctate 
lesions may be a manifestation of the 
infection. 


How Supplied: 0.1% Ophthalmic Solu- 
tion (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic ‘Ointment 
(5 mg./gram) in 4 gram tubes. 


Stability: The Solution should be stored 
in refrigerator until dispensed. ‘Stoxil’ 
Ophthalmic Ointment does not require 
refrigeration. 


Introducing the 
6600 Auto-Refractor. 


A FIRST BY ACUITY SYSTEMS 


Demonstrations—Booths 190, 191 & 192. Academy Meeting in Dallas. 
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THE 6600 AUTO-REFRACTOR IN PRACTICE! The first auto-refractor accepted for regular patient care. 


a sip 
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sats 6600 AUTO-REFRACTOR 


Reliable refractive data of chil- Advanced computer technology gives precise refraction measure- 
dren, elderly, aphakics, and mentin seconds with prescription notation print-outs. 
mentally handicapped patients. 





An entirely new dimension in professional care. 


The Model 6600 Auto-Refractor is a tinuing application of highly special- 
special-purpose computer designed to ized computer technology in the de- 
objectively determine the refractive sign of automated refractive instru- 
state of the eye. It is the first totally ments for the health care field. 

automated instrument for fast, ac- For a product brochure, schedule of 
curate refractive measurements. De- group demonstrations in your area or 


signed to be operated by the profes- ACUITY other information, write: 

sional or his assistant (by a non-tech- Department 6600, Acuity Systems, 
nical assistant). SYSTEMS 1757 Old Meadow Road, McLean, Vir- 
Acuity Systems. Leaders in the con- INCORPORATED gina 22101 
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The crystal 
drop assures 


stability 


As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability ...as also evidenced in clinical / 
studies involving unrefrigerated - 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- 
peutic effect, first drop to last. 










Violet [ 


PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 
in Canada. 


“Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 
1% (¥%% Epinephrine Base). 


Contraindication: Narrow angle glaucoma. Precautions: Use with 
caution in unverified glaucoma and hypertension. If irritation or 
sensitization occurs, discontinuance may be necessary. 


PERSON & 
COVEY INC. 


236 SOUTH VERDUGO RD. 
GLENDALE, CALIF. 91205 





XNTORZ-WALKER Retinal Detachment Unit 
Offers same output as original model 


Double action footswitch selects cathodal or anodal galvanic, 
or high frequency current. 


Indicator lights show which current is selected. Operates on 
115V, 50-60 cycle AC. 


Attractive simulated wood grained case measures 
1614” x 1234” x 6”, weighs only 25 lbs. 


E-5425 Retinal Detachment Unit, STORZ-WALKER* includes: 


E-5130 Walker Handle & Cord E-5430-C Dual Footswitch 
E-5276 Walker Needle E-5430-F Diapad Electrode 


“PRICE Complete $440.00 


al Sted 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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The Nikon Ophthalmic System: 





Vertexometers 





_In Practice 


The Projection 
Vertexometer elimi- 
nates individual 
diopter correction, 
errors due to 
accommodation: 
and makes an 
expert out of your 
assistant almost 
immediately. 


The Projection 
Vertexometer is the 
ideal instrument 

for measuring hard or 
soft contact lenses. 





The popular Nikon 
Ocular Vertex- 
ometer, now 
available with the 
target you prefer. 
Either the Model 

3 with European 
circle dot, or 
Model 4 with Amer- 
ican cross line. 


All three instruments 
carry the unique 
Nikon 10 year warranty. 





Choose the unique Nikon Projection Vertexometer or Nikon 
Ocular Vertexometers for fast, accurate lens measurements. 


The Nikon Projection Vertexometer makes lens measuring 
a time-saving, almost automatic routine for you or your assis - 
tant. Several people can simultaneously read spherical, 
cylindrical, prism power and axis from the 5” diameter 
screen without error. 


Nikon Ocular Vertexometers, Models 3 and 4, are twins ex- 
cept for their targets. Both accept lenses 30 to 90 mm in 
diameter. They have clearly visible, all-internal readings. 
Lens marking is remarkably simple. And the versatile con- 
tact lens holder is easy to use. 


These Nikon Vertexometers are just some of the fine instru- 
ments available from the Nikon Ophthalmic Division. All are 
guaranteed for 10 years. 


For information, write or call Nikon Inc., Instrument Division, 
Subsidiary of Ehrenreich Photo-Optical Industries, Inc., 
623 Stewart Ave., Garden City, New York, N.Y. 11530. Tel. 
(516) 248-5200. (In Canada: Anglophoto Ltd., Ont.) 


EP} Nikon Ophthalmic Division 
Hol Extending man’s vision 


THE RITTER SPECTRAMATIC CHAIR 


Lets you position every patient at your comfort level. 


Simply touch a button on either side of the backrest, 
and the Spectramatic’s dependable hydraulic power 
moves your patient smoothly and quietly . . . to precisely 
the position you prefer. 

The Spectramatic Chair has an elevation range of 18” 
—greatest of any ophthalmic chair on the market today. 
Your patient is raised or lowered effortlessly when you 
simply press the power-elevation button or touch your 
toe to the Unitrol footswitch. From smallest children to 
tallest adults, you’re always practicing at the level most 
comfortable and convenient for you, seated or standing. 








Choose from three Spectramatic Chairs for the partic- 
ular positioning movements your practice requires. All 
Spectramatic Chairs have power elevation. Spectramatic | 
features power backrest recline; Spectramatic II lets you 
tilt the entire chair at the touch of a button. Spectramatic 
III gives you both power backrest recline and power chair 
tilt_for complete positioning capability. 

Each Spectramatic Chair features modern, contoured 
styling, rugged construction, and coordinated upholstery 
and finish colors to complement your office décor. 

Ask your Authorized Ritter Ophthalmic Dealer for 
further details and a demonstration of the Ritter Spectra- 
matic Chair that’s right for you. 





-ROTER 


SYBRON CORPORATION 





ROCHESTER. N Y 14603 


we 







ALLERGEN 


Opticlude 


ORTHOPTIC 
EYE PATCH 


FOR OCCLUSION 
THERAPY 








New, hypoallergenic Opticlude Orthoptic Eye 
Patch. Now, occlusion therapy can be a faster, more 
convenient part of your strabismus and amblyopia treat- 
ment, and a great deal more comfortable for your 
patients. Application of the OPTICLUDE Orthoptic Eye 
Patch is simply a matter of stripping away the liner back- 
ing and pressing the patch into place. It's specially 
shaped for the eye area with the nonadherent dressing 
in place. 

SkinTone OPTICLUDE Orthoptic Eye Patch offers these 
important patient comfort advantages. It's microporous 
and hypoallergenic, reduces maceration and skin irri- 
tation. Removes easily, leaves no residue. Good adhe- 
sion; holds well in hot weather and won't wash off. 
Light, flexible and thin enough to fit behind glasses. 

Available in many pharmacies and through author- 
ized surgical supply dealers. 

Medical Products Division, 
3M Company, 3M Center, 
St. Paul, MN 55101 
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Total immersion might be one way to 
wet scratchy, dry eyes. But it wouldn't 
work nearly as well as Isopto Tears. 

Experimental work with humans has 
shown that hydroxypropyl methylcellu- 
lose 0.5% (soothing Isopto Tears) stays in 
the eye longer than aqueous solutions or 
1.4% polyvinyl alcohol (PVA).* 


ISOPTO TEARS 


hydroxypropyl methylcellulose, 0.5% 
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...and ULTRA TEARS™(hydroxypropyl methylcellulose 1%)-a 
higher viscosity artificial tear for maximal lubricating action in 
more serious tear deficiencies. 


ISOPTO TEARS/ULTRA TEARS — Active: Hydroxypropy! meth- 
ylcellulose 0.5%, 1%. Preservative: Benzalkonium Chloride 
0.01%. Warning: If irritation persists or increases, discontinue 
use. Dosage: Topically 1 or 2 drops in the eye(s) 3 times 
daily, or as needed. Available: 15 cc Drop-Tainer® dispenser. 


*Linn, M. L., and Jones, L. T.; Rate of Lacrimal Excretion of Ophthalmic Vehicles. Amer. 
J]. Ophthal., 65:76, 1968. 
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CLI TEA (<>) 


CLINITEX LOG-2 
LIGHT COAGULATOR 


Proven in over 300 installations 
at leading institutions through- 
out the world. 


$4,950 





t OPTIKON 
DIATHERMY $1, 698° 


Stable wet field diathermy 


CRYO $1 685° 


Localized tip freezing only, 
allows great maneuverability 
during surgical procedures. 





t GAMBS 
suit Lamps $2,710 


FLASH PHOTO $6,600 


Highest intensity flash photo 
assures perfect photographs 
under any condition. 





*Basic unit price 





tExclusive U.S. import agent 





é LIN ITEX, ( , INC, 183 Newbury st. Danvers, Mass. 01923 U.S.A. 
PLEASE SEND E 9 LOG-2  DOPTIKON 5 GAMBS 
INFORMATION [iis aa 
ON ITEMS E I PAETAE E 





3 Hospital | or Clinic. 


C H z C K E D Address _ 


= city. 
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THE NEW YORK LASER PHOTOCOAGULATION COUR‘ 


NOVEMBER 5, 6 and 7, 1973 


The curriculum will encompass both the fundamental and practical aspects of argon laser 
photocoagulation and will consist of lectures, clinical demonstrations, small seminars, and 
personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Fundamentals and Comparison of Lasers 
Principles and Techniques of Photocoagulation 
Indications and Contraindications of Photocoagulation 
Diseases Treated by Photocoagulation 
Results and Complications of Photocoagulation 


Fluorescein Angiography, Hemobarometry and Other 
Adjunctive Diagnostic Tests 


FACULTY: 
Francis A. L’Esperance, Jr., M.D., Director Arnall Patz, M.D. 
Lloyd M. Aiello, M.D. Robert R. Peabody, M.D. 
William A. James, Jr., M.D. Arthur Vassiliadis, Ph.D. 
Hunter L. Little, M.D. H. Christian Zweng, M.D. 


REGISTRATION: 
Fee—$350 
For registration and details— 
Miss Nan Gray, Assistant to Dr. L’Esperance, 635 W. 165th Street, 
Edward S. Harkness Eye Institute, New York, New York 10032 





SYMPOSIUM 
AMERICAN SOCIETY OF OCULARISTS 


SATURDAY BEFORE A.A.O.O. 
SEPTEMBER 15, 1973 


DALLAS, TEXAS 


(8:30 A.M.-9:30 A.M.) 
ENUCLEATION 
COMPLICATIONS 


Marsha Erickson 
Rocko Fasanella 
George Wodak 
Gerard Shannon 
Ray Jahrling 
Charles Iliff 
George Constance 
Pierre Guibor 


(9:45 A.M.-10:45 A.M.) 


EVISCERATION 
COMPLICATIONS 


Fritz Jardon 
Daniel Barr 
Philip Danz 
Crowell Beard 
Fritz Jardon 
Charles Leone 
Joseph Soper 
Byron Smith 


MARRIOTT MOTOR HC 


(11:00 A.M.-12:35 P.M.) 
ENUCLEATION VERSUS 
EVISCERATION 


Walter Spohn 
Herbert Gould 
Albert Ruedemann 
William Green 
Allen Putterman 
Milton Boniuk 
Lee Allen 

Robert Scott 
Charles Workman 
Walter Tillman 
Henry Gougelman 
Alston Callahan 


(1:30 P.M.-2:35 
EXPOSUR' 
COMPLICATI 


Joseph Flana 
Robert Levy 
Richard Tenz 
Joseph LeGrz 
Jorge Buxton 
Ray Rarey 
Orkan Stasio 
Keith Whitha 


The morning sessions will cover the complications and controversies of enucleation versus 
ceration. The afternoon sessions will deal with the problem of exposure and the discussion o 
troversial movie films. Scientific exhibit included. Each session will encompass a statement « 
problem, case presentations and discussion. Individual questions will be answered from the flc 


ADVANCE REGISTRATION 
Pierre Guibor, M.D. & Henry Gougelman 
32 East 64th Street, New York, New York 10021 





unique, non-woven, lint-free fabric 


Sterile, in easy-to-open peel-down bag 

3” circular fenestration, backed with hypo-allergenic tape 
optimum size for ophthalmic surgery 

lightweight fabric / soft / water repellent / disposable 


i Surgical Products Division, Alcon Laboratories, Inc. 
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BSS (Balanced Salt Solution, Alcon) 





reduces risk of cytotoxicity 
reduces risk of foreign body intrusion J 
lowers likelihood of solution's contamination by exposure to air 


BSS Thesterile, physiologic, lint-free ophthalmic irrigating solution. 


Ingredients: Each cc contains sodium chloride 0.490%, potassium chloride 
0.075%, calcium chloride 0.048%, magnesium chloride hexahydrate 0.030%, 
sodium acetate 0.390%, sodium citrate dihydrate 0.170%, water for injection. 
Contraindications: None known. Precautions: (1) Since BSS contains no pre- 
servative, it should never be re-used. (2) Before use, check for patency. (3) To 
prevent aspiration, remove needle from the eye before releasing pressure. (4) Do 
not use if blister seal is missing or broken. Open under aseptic conditions only. 


Surgical Products Division, Alcon Laboratories, Inc. 


® sterile, 
disposable 
AR 





“the cool cautery”: hot enough for instant capillary occlusion... 
“cool” enough to protect tissues not directly treated from trauma. 


unrestricted visibility: special elongated operating tip. 


lightness, maneuverability: weighs only 3 oz. Battery operated — 
no cords to get in your way. 


sterility: Disposable Optemp is sterile — 
eliminates possibility of cross-infection. 


economy: Time saving — no sterilization or reprocessing. 
Just use once and discard. 


à Surgical Products Division, Alcon Laboratories, Inc. 


@ oterile/Orsposable 
Cryoextractor 
Developed by 
R. David Sudarsky, 





ready for immediate use 
self-contained 

easily activated, compact 
pre-sterilized 

disposable 
inexpensive 





: Surgical Products Division, Alcon Laboratories, Inc. 


PRINTED IN U.S.A. 5 





ROBERT MORRISON STANLEY GORDON JERRY HORNSTEIN PETE LANGENFELD GENE LUMPKIN 
Morrison Gordon Security Tex-O-Con Chandler 
Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories Inc. 


a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise tremendous changes in the contact lens field. New 
types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 


lf you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


THE UNION CORPORATION uco 


NYSE Symbol 


CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTACT LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Calif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paul Street P.O. Box 4346 
Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 


Phone 717-236-5057 Phone 918-749-1421 





in open-angle glaucoma 


HUMORSO 


(DEMECARIUM BROMIDE! MSD) 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 


inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
Should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 








tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring: activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 


Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, 
consult Direction Circular for full details. 

Supplied: In 5-cc OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride; 
benzalkonium chloride 1:5000 added as pre- 
servative. 





For more detailed information, consult your 
MSD representative or see the Direction 
Circular. Merck Sharp & Dohme, Division of SHARP. 
Merck & Co., inc., West Point, Pa. 19486 D 


New disposable 
CATARACT 
CRYOX TRACTOR 


Splash-Proof, Spill-Proof, 
Sterile, Disposable 


NO OTHER CRYOEXTRACTOR, DISPOSABLE OR 
NOT, HAS ALL THESE FEATURES 


e Filled CRYOXTRACTOR permits a warm or cold application, 
deeper formation of the “ice ball”, and a stronger bond. 


e No adhesions with iris or cornea during surgical extraction. 
e Allows maximum tumbling and “feel” of zonular separation. 
e Surprisingly light and maneuverable — no useless weight. 

e Double blister pack for sterile OR presentation. 
e Dispenser pack of 10 units each. 


e SPECIFY BEAVER CRYOXTRACTORS 


RUDOLPH leat INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD œ BELMONT, MASS. 02178 





It's hard enough for a woman to take the 
forties in stride. More gray hairs than she can 
pull out. Children leaving home. Fear of all 
those real or imagined menopausal symptoms. 
Then you have the thankless task of telling her 
it's time for bifocals. 

So why not soften the blow a little by 
choosing the least conspicuous type of seg: 
an Orthogon Round-Top. Her “public” won't 
be likely even to notice it. 

A Round-Top, of course, is not for every- 
body. To her husband, you might give 
Panoptik if he’s aman on the go, Dualens if 
his work requires a wide field. 


BAUSCH & LOMB 


Mark of Leadership 


What’s important to you is to know that you 
don’t have to prescribe by habit, that you can 
get a fine bifocal in any type. What’s important 
to us is to give you the best in multifocals— 
inconspicuous, as free as possible from color 
distortion and image jump—no matter what 
type you prescribe. 
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To be fully meaningful to the medical profes- 
sion, all instrumentation must function as an 
extension of the user’s eyes, hands, and mind. 
The Kowa RC-2 fundus camera fully embodies 
this principle. 


e Fundus and External Photography The basic 
RC-2 incorporates every conceivable advance 
in optics, mechanics, and electronics. Standard 
are built-in flash, 2X magnifying lens, automatic 
frame numbering for patient coding, and more. 
It will produce impeccable 35mm results even 
for inexperienced users. 


Kowa Company. Ltd. 


TOKYO, JAPAN 


KOWA AMERICAN CORPORATION 
Camera and Optics Division 
45 W. 34th St., New York, N. Y. 10001 


Paris 8e, France 


KEELER OPTICAL PRODUCTS, INC. 
456 Parkway, Lawrence Industrial Park 
Broomall, Pa. 19008 (215) 353-4350 


KEELER INSTRUMENTS LTD. 
21-27 Marylebone Lane 
London W. 1, England 





LUNEAU & COFFIGNON 


LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 
GENERAL OPTICA 
Barcelona-5, Spain 


HERBERT SCHWIND 
Dammer Weg 37, Postfach 18, W. Germany 





EEC- 
fundus camera 





The simple approach 
fo fundus and 
fluorescein 
photography. 





STA 


FLUORESCEIN FUNDUS PHOTOGRAPHY 


ə Fluorescein Photography By simply adding 
an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless fluores- 
cein photographic instrument. 


e Polaroid? Photography An attachment gives 
you 60-second fundus photographs. 


To see why the total systems approach has 
made Kowa’s RC-2 the standard by which all 
others are measured, contact the representative 
in your area. 


AMPLIMEDICAL SRL 
Milano, Italy 

VAN HOPPLYNUS S.A. 
Bruxelles 1, Belgium 


OPTIKER RYSER 
St. Gallen, Switzerland 


IMPERIAL OPTICAL COMPANY, LTD. 


Toronto, Ontario, Canada 


lsopto THE 
ra BENCHMARK 






i Year after year, lsopto® Carpine is the stand- 
até by which other pilocarpines are judged. 


The fact remains that Isopto Carpine is unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

lsopto Carpine comes in the widest range of strengths 
available—sterile solutions from 4% to 10%. Supplied in 
15cc and also 30cc Drop-Tainer® Dispensers for maximum 
economy. 


* Description: A sterile ophthalmic solution containing: Active: Pilocarpine Hydro- 
chloride 0.25%, 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative: Benzal- 
konium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inactive: 
Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Citric Acid in 0.25% and 
0.5% (to adjust pH), Sodium Citrate (to adjust pH in 1%, 2%, and 6%), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO CARPINE 


(PILOCARPINE HCI). nnn 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 





Announcement of the 


JHE DEPARTMENT OF | FOURTEENTH ANNUAL: INSTRUCTIONAL COURSE IN 


| CONTACT LENS FITTING BY 
OPHTHALMOLOGY | 
THE OPHTHALMOLOGIST 


LOUISIANA STATE UNIVERSITY | February 22-29-26, 1974+ 
| Sponsored by 
SCHOOL OF MEDICINE 


THE RUDOLPH ELLENDER MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
and A.M.A.—approved as continuing medical] _ 
education program 


THE EYE FOUNDATION OF AMERICA| 


PLACE: FAIRMONT-ROOSEVELT HOTEL, 
NEW ORLEANS, LOUISIANA 
announce 


| TUITION: $150.00 ($50.00 Residents and M.D.’s Assistants) 
-PANELISTS: JAMES V. AQUAVELLA, M. D., Rochester, New York 
JOS. A. BALDONE, M. D., New Orleans, Louisiana 
CHESTER J. BLACK, M. D., Elmhurst, Illinois 


D | SEASES AND . HERSCHELL H. BOYD, M. D., Bellevue, Washington 


ELLIS GRUBER, M. D., Rochester, New York 
JACK HARTSTEIN, M. D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M. D., Houston, Texas 


SU RGERY OF THE | LENS EDWARD SHAW, M. D., Gainesville, Florida 
ai. NORMAN 0. STAHL, M. D., Great Neck, New York 
? ` : 
TOPICS: Conventional hard contact lenses, hydrophilic soft gel 


January 25-26 1974 lenses, silicone lenses and oxygen permeable hard 
á contact lenses. 
Director: George M. Haik, M.D. 
l o STAY OVER FOR THE MARDI GRAS SEASON! 
REGISTRATION FEE: $150 for Physicians 
$ 50 for Residents *February 24-25-26, 1974 
Mardi Gras Day is Tuesday, February 26, 1974. 


For further information, write: : 
Special convention hotel rates 


The Department of Ophthalmology | |° | |. 7 through Mardi Gras. 
sete =| | |, For further information contact: 
_ L.S.U. Medical Center ' Jos. Ax Baldone: M.D. 
154? Tulane Avenue | Roof—Delta Towers (Claiborne Towers) 
Canal at Claiborne 
New Orleans, Louisiana 70112 i New. Orleans, Louisiana 70112 


Ph: 504-524-9729 
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What do all these 


people have in common? 





that often respond to the well-known anti-infective 


brand of 


SOdium sulfacetamide, U.S.P 
sterile ophthalmic solution/ointment 
e acts against most common eye pathogens 
e dependable, safe, effective 
e rarely irritates or sensitizes 
e the only sulfonamide anti-infective available 








in 2 liquid strengths as well as in an ointment 


“due to susceptible organisms 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations. 


PRECAUTIONS The solutions are incompatible with silver preparations. Oph- 
thalmic ointments may retard corneal healing. Non-susceptible organisms, 
including fungi, may proliferate with the use of these preparations. Sulfonamides 
are inactivated by the para-aminobenzoic acid present in purulent exudates. 
Sulfonamide sensitivity reactions may occur. 


DOSAGE AND ADMINISTRATION Sodium SULAMYD Ophthalmic Solution 30%. 
, For conjunctivitis or corneal ulcer: Instill one drop into lower conjunctival sac 
every two hours or less frequently according to severity of infection. Foi 
trachoma: Two drops every two hours: concomitant systemic sulfonamide 
therapy is indicated. 


Copyright (©1973, Schering Corporation. All rights reserved 





Sodium SULAMYD Ophthalmic Solution 10% with Methylcellulose 0.5%. One 
or two drops into the lower conjunctival sac every two or three hours during 
the day and less often at night. 


Sodium SULAMYD Ointment 10%. Apply a small amount four times daily 
and at bedtime. The ointment may be used adjunctively with either of the 
solution forms. 

HOW SUPPLIED Sodium SULAMYD Ophthalmic Solution 30% — 15 cc. dropper 
bottle; 5 cc. dropper bottle, box of 25; Ophthalmic Solution 10% with Methyl- 
cellulose — 15 cc. dropper bottle; 5 cc. dropper bottle, box of 25: Ophthalmic 
Ointment 10% — 1/8 oz. tube, box of 1. 


Store Ointment away from heat. Store Solutions in a cool place. 


Schering Corporation 


Kenilworth, New Jersey 07033 JUNE 1972 SWW-271 


THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


In conjunction with 


The University of Texas Southwestern Medical School 
The University of Texas Medical Branch at Galveston 
The University of Texas Medical School at San Antonio 
University of Arkansas Medical Center 
Texas Tech University School of Medicine 


JANUARY 7 THROUGH MARCH 1, 1974 


This course consists of lectures and demonstrations by an experienced faculty of ophthal- 
mologists and basic scientists. It is directed toward the requirements of residents and 
prospective residents in ophthalmology. 


The curriculum includes: 
Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Department 
of Ophthalmology, 1211 Herman Professional Building, Houston, Texas 77023. 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


Announces its Twenty-Third 


Annual Symposium Meeting on 


“Glaucoma” 


AN A.M.A. APPROVED COURSE FOR CONTINUING MEDICAL EDUCATION 


The Fairmont-Roosevelt Hotel REGISTRATION SATURDAY 9:00 A.M. 
March 2-6, 1974 New orleans, Louisiana LECTURE COMMENCES AT 1:00 P.M. 


GUEST SPEAKERS 


Douglas R. Anderson, M.D. Steven M. Podos, M.D. 

S. M. Drance, M.D. Kenneth T. Richardson, Jr., M.D. 
Miles A. Galin, M.D. Robert N. Shaffer, M.D. 

John R. Lynn, M.D. 


Registration Fee 
$175.00 For Practicing Ophthalmologists 


75.00 For Residents Outside Louisiana 
Accompanied by a letter of identification from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 
(504) 524-0085 





Up close, other ophthalmic needles 
are pointedly abrupt. 


Needle X, magnified 24x. 
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Needle D & G, magnified 24x. 
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But our kancet-point needles are 
specially tapered for easier penetration. 


Davis & Geck intro- only .150 mm. The others? 
duces lancet-point needles. At least .203 mm. 
Needles with extraordinary Davis & Geck needles 
sharpness. They're more are uniquely designed to 
gradually tapered than reduce the risk of cutting 
others. So penetration is down or out. What’s more. 
easier. Passage through the lancet point blends 
tissue is smoother. And smoothly into the shaft. 
trauma is minimized. Lancet-point needles. 


Theyre notonlysharp, These are the superfine 
but fine— the finest diameter needles ophthalmic surgeons 
ophthalmic needles on the are requesting. That’s the 
market. Their diameter is point of them. 
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Pearl River, N.Y 10965 
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Quality Optics joins hands 
with Milton Roy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . . . greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past . . . to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


MILTON ROY COMPANY 
Quality Optics Division 





j P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 
2 





1. Conjunctivitis 


due to Staphylococci 
(coagulase-positive and 
coagulase-negative ) 
Streptococci 

(Group A b-hemolytic 
and nonhemolytic ) 
Haemophilus influenzae 
Haemophilus aegyptius 
(Koch-Weeks bacillus) 
Moraxella lacunata 
(Morax-Axenfeld 
diplococcus ) 

Neisseria species, including 
N. gonorrhoeae 


2. or corneal ulcer 
due to Staphylococci 
Streptococci 
Pseudomonas aeruginosa 
(certain strains) 
Pneumococci 
Proteus species 
(indole-positive and 
indole-negative ) 


3. or keratitis or kerato- 
conjunctivitis 
due to Staphylococci 
Streptococci 

4. or blepharitis or 


blepharoconjunctivitis 


due to Staphylococci 
Escherichia coli 
Aerobacter aerogenes 
Klebsiella pneumoniae 
(Friedlander’s bacillus) 


5. or acute 
meibomianitis 
due to Staphylococci 


6. or acute dacryocystitis 
due to Pneumococci 


tPhotographs courtesy of W. Eugene Alford, M.D. 
ttPhotographs courtesy of Samuel L. Fox, M.D. 
tt tPhotograph courtesy of Guillermo Pico, M.D. 








a definite Case 





or Garamycin 


“gentamicin sulfate 


Sel ec. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 





GARAMYCIN 
OPHTHALMIC appears 


to be*...an antibiotic of 


choice for the initial 
treatment of external 
ocular infections.” * 


GARAMYCIN OPHTHALMIC 
is a single-entity antibiotic with 
a low sensitivity profile that can 
cover most primary and/or mixed 
complicating infections. 

Against common pathogens, 
GARAMYCIN’s wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed 
in the combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye infections due to 
susceptible organisms. 
GARAMYCIN works against 
gram-positive and gram-negative 
bacteria. With the problem 
pathogens, it is highly effective 
against coagulase-positive and 
coagulase-negative staphy lococci, 
including certain strains that are 
resistant to penicillin, and certain 
strains of Pseudomonas 
aeruginosa. It is generally 
effective against indole-positive 
and indole-negative Proteus 
species. 

GARAMYCIN OPHTHALMIC 
is sterile, isotonic and buffered to 
the pH of tears. The Solution is 
non-blurring and well suited to 
daytime use; the gentle emollient 
action of the Ointment is 
recommended for bedtime. 


*Gordon, D.M.: Amer. J. Ophthal. 
69:300 (Feb.) 1970. 


hthalmic 


Solution/Ointment 


Clinical Considerations 


Description: GARAMYCIN is an antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic gram-negative and 
gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile aqueous solution buffered 
to approximately pH 7 for use in the eye. Each cc. contains gentamiein 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, monosodium 
phosphate, sodium chloride, and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. gentamicin), and methylparaben 
and propylparaben as preservatives in a bland base of clear petrolatum. 


Actions: The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are resistant 
to penicillin; Group A beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bacteria include certain strains 
of Pseudomonas aeruginosa, indole-positive and indole-negative Proteus 
species, Escherichia coli, Klebsiella pneumoniae (Friedlander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch-Weeks bacillus), 
Aerobacter aerogenes, Moraxella lacunata (diplobacillus of Morax-Axenfeld), 
and Neisseria species, including Neisseria gonorrhoeae. 

Although significant resistance in organisms isolated from patients treated 
with gentamicin has not occurred at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro by 
repeated exposures. 


Indications: GARAMYCIN Ophthalmic Solution and Ointment are indicated 
in the topical treatment of infections of the external eye and its adnexa 
caused by susceptible bacteria. Such infections embrace conjunctivitis, 
keratitis and keratoconjunctivitis, corneal ulcers, blepharitis and 
blepharoconjunctivitis, acute meibomianitis and dacryocystitis. 


Contraindications: GARAMYCIN Ophthalmic Solution and Ointment 
are contraindicated in patients with known hypersensitivity to any of the 
components of these preparations. 


Precautions: Prolonged use of topical antibiotics may give rise to overgrowth 
of nonsusceptible organisms such as fungi. Should this occur or if irritation 
or hypersensitivity to any component of the drug develops, discontinue use 

of the preparation and institute appropriate therapy. 


Dosage and Administration: GARAMYCIN Ophthalmic Solution: 

One or two drops every four hours. In severe infections, dosage may be 
increased to as much as two drops once hourly. GARAMYCIN Ophthalmic 
Ointment: Apply a small amount to the affected eye two to three times daily. 


How Supplied: GARAMYCIN Ophthalmic Solution, 5 ce. piene dropper 
bottle, sterile, box of 1. GARAMYCIN Ophthalmic Ointment, % ounce tube, 
box of 1. 


Note: Store away from heat. 





Polyspecirin 


POLYMYXIN B SULFATE 5000 UNITS/cc, NEOMYCIN SULFATE 0.5%, LIQUIFILM® (POLYVINYL ALCOHOL) 1.4% 


KILLS MOST COMMON CAUSES OF 





e The only polymyxin-neomycin com- 
bination available in Liquifilm (poly- 
vinyl alcohol 1.4%) 


e Liquifilm keeps medication in contact 
with the eye longer than does a saline 
vehicle. 


e Liquifilm helps prevent loss of watery 
tear film. 





TIELE LEC 


squeeze-drop bottle 
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POLYSPECTRIN Liquifilm (Polymyxin B sulfate — 
neomycin sulfate) ophthalmic solution. 
Contraindications: This product is contraindicated in 
those persons who have shown sensitivity to any of 
its components. 

Warnings: Prolonged use may result in overgrowth of 
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Thymoxamine Therapy for 
Angle-Closure Glaucoma 


Adnan H. Halasa, MD, Paul C. Rutkowski, MD, Iowa City 


Thymoxamine, an a-adrenergic blocking 
agent, applied topically was found to be 
effective in reversing an attack of angle- 
closure glaucoma, uncomplicated by pe- 
ripheral anterior synechiae. 

The rationale for using thymoxamine is 
based on a mathematical model explaining 
the mechanics of pupillary block. 

The miosis produced by thymoxamine 
decreases the posterior vector of the force 
due to contraction of the sphincter, which 
favors pupillary block, and at the same 
time eliminates, by inhibition, the posterior 
vector of the force due to contraction of the 
dilator. 


pea block is generally accept- 
ed as the mechanism initiating 
an attack of angle-closure glaucoma. 
Miosis, produced either by stimula- 
tion of the pupillary constrictor or 
inhibition of the dilator, is the key 
factor in the medical therapy of an- 
gle-closure glaucoma. 

Mapstone' recently modified this 
concept by proposing a mathematical 
model to explain the mechanics of 
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pupillary block. According to Map- 
stone,' the posterior vector action of 
both the dilator and sphincter mus- 
cles contributes to pupillary block. 
Moreover, he showed that the miosis 
by inhibition of the dilator is superior 
to the miosis by stimulation of the 
constrictor because the total posterior 
vector force is less in the former situ- 
ation. 

Rutkowski and Thompson? have 
recently shown that elevated intra- 
ocular pressure produces mydriasis of 
the pupil in humans. This mydriasis 
is associated with greater impair- 
ment of the iris sphincter than the 
iris dilator function. 

From these findings, it was thought 
that during an attack of angle-closure 
glaucoma in which the pupil is mid- 
dilated, the usually spared iris dilator 
muscle, rather than the impaired iris 
sphincter, is the important factor in 
maintaining pupillary block. 

If this hypothesis is valid, then 
blocking the action of the dilator 
muscle alone may break the pupillary 
block and an attack of angle-closure 
glaucoma. 

This paper examines the effect of 
thymoxamine, which blocks the ac- 
tion of the dilator muscle in patients 
during an attack of angle-closure 
glaucoma. 

Thymoxamine, an _ a-adrenergic 
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blocking agent, was first used in 
humans by Pau in 1955.3 Renewed 
interest in the drug recently has been 
shown in articles by Turner and 
Sneddon? and Mapstone.® Mapstone 
showed that topically administered 
thymoxamine was able to reverse the 
mydriasis due to 10% phenylephrine 
(Neo-Synephrine) hydrochloride in 
half an hour. 


Materials and Methods 


Five consecutive patients seen at the 
Department of Ophthalmology, Universi- 
ty of Iowa College of Medicine, with an 
attack of angle-closure glaucoma were in- 
cluded in this study. 

Each patient, after a thorough eye ex- 
amination, had tonometry, gonioscopy, 
and photographs of the pupillary size. 

Thymoxamine, 0.5%, was instilled in 
the involved eye in the following manner: 
0.05 ml every minute for five minutes and 
then 0.05 ml every 15 minutes for two to 
three hours. 

Tonometry and photographs were taken 
every half hour. After three hours, if the 
acute attack was not relieved, therapy 
with pilocarpine hydrochloride, acetazo- 
lamide (Diamox), and glycerine was start- 
ed in the usual manner. 


Report of Cases 


Case 1 (71-53,851).—A 56-year-old 
white woman had a history of iritis OD in 
1964 that was treated with steroids. Eight 
days prior to admission, she developed 
redness of the right eye associated with 
blurring of vision. Two days later, an oph- 
thalmologist was consulted; an elevated 
intraocular pressure was discovered and 
the patient was referred to University 
Hospitals. She was seen at 1:05 PM, at 
which time the tension OD was 50 mm Hg 
and OS, 21 mm Hg. Gonioscopic examina- 
tion showed a closed angle OD and a nar- 
row angle OS. The right pupil was mid- 
dilated (4 mm) and fixed (Fig 1). Visual 
acuity was 20/100 OD and 20/20 OS. 
Therapy with thymoxamine (0.5%), 0.05 
ml every minute for five minutes, was 
started; then 0.05 ml every 15 minutes 
was given. At 1:35 PM, the tension OD was 
35 mm Hg and OS, 25 mm Hg. At 2:30 PM, 
for OD and OS it was 19 mm Hg. At 3:30 
pM, the tension OD was 12 mm Hg and OS, 
19 mm Hg. Gonioscopic examination re- 
vealed a slit-like, but open angle. 

On the next day, tension OD was 9 mm 
Hg and OS, 19 mm Hg. Visual acuity was 
20/20 OD and OS. 

On the third day after admission, a pe- 
ripheral iridectomy on the right side was 
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Fig 1.—Left, Pupil size on admission. Note that the pupil is mid-dilated and irregular (case 1). 





Right, Pupil size 40 minutes after thymoxamine treatment. Pupil now is miotic (case 2). 


done. The postoperative course was 
smooth. 
Case 2 (71-23,646).—A 63-year-old 


white woman had severe pain in the right 
eye associated with nausea and vomiting 
one week before admission to the hospital. 
The symptoms subsided spontaneously 
and recurred a week later, at which time 
she was referred to the University Hospi- 
tals. 

She was seen at 10 AM and tension OD 
was 40 mm Hg and OS, 22 mm Hg. Gonios- 
copic examination revealed a closed angle 
OD and a narrow angle OS. The right eye 
was minimally injected, but the pupil was 
5 mm and fixed. Visual acuity was 20/25 
OD and 20/20 OS. Thymoxamine (0.5%), 
0.05 ml every minute for five minutes, was 
given followed by 0.05 ml every 15 min- 
utes. 

At 10:30 am, the tension OD was 16 mm 
Hg and OS, 18 mm Hg. Gonioscopic exami- 
nation revealed the angle to be narrow, 
but open. 

On the next day, the peripheral iridecto- 
my on the right side was done and the pa- 
tient had a smooth postoperative course. 

Case 3 (71-53,920).—A 70-year-old 
white man was admitted to the hospital on 
May 26, 1971, with the tension OD being 
30 mm Hg and OS, 60 mm Hg (Fig 2). Vi- 
sual acuity was 20/30 OD and 20/400 OS. 
Gonioscopic examination showed both 
angles to be completely closed. 

There was rubeosis of the left iris and 
there were peripheral retinal hemorrhages 
OS. There was also neovascularization of 
the right disc and peripheral retinal hem- 
orrhages OD. 

Both discs showed glaucomatous cup- 
ping and nasal deviation of the blood ves- 
sels. The patient was already using 2% 
pilocarpine four times daily. Pilocarpine 
therapy was discontinued, and on May 27, 
1971, the tension OD was 36 mm Hg and 
OS, 56 mm Hg. 

At 10:55 am, thymoxamine (0.5%) 
therapy, 0.05 ml every minute for five 





Fig 2.—Pupil size 45 minutes after thymox- 
amine treatment. Pupil is miotic (case 3). 


minutes and then 0.05 every 15 minutes, 
was started for the right eye. 

At 11:30 am, the tension OD was 26 mm 
HG and OS, 55 mm Hg. At 12 noon, it was 
25 mm Hg OD and 53 mm Hg OS. At 1 PM, 
the tension OD was 21 mm Hg and OS, 51 
mm Hg. At 3 PM, it was 15 mm Hg OD and 
OS, 53 mm Hg. 

On May 28, 1971, a peripheral iridecto- 
my OD was done uneventfully. On June 1, 
1971, a Scheie procedure OS was done; the 
postoperative course was smooth. 

Case 4 (44-1,700).— A 49-year-old physi- 
clan was seen in consultation because of a 
history of elevated intraocular pressure 
OD. At the time of physical examination, 
visual acuity was 20/20 OD and 20/20 OS. 
The tension OD and OS was 19 mm Hg. 
Both fundi revealed myelinated nerve 
fibers superior and temporal to the disc. 
The cup-disc ratio in both eyes was nor- 
mal. Gonioscopic examination showed ex- 
tremely narrow but open angles. A homa- 
tropine provocative test was done OD. The 
intraocular pressure was checked for three 
hours, but there was no significant eleva- 
tion. The patient was sent home and told 
to report to the hospital if he had headache 
or blurred vision OD. On the next day at 8 
AM, the patient reported to the hospital 
with blurring of vision OD. The tension 
OD was 40 mm Hg and OS, 15 mm Hg. 
The right pupil was 4 mm in diameter. 
Gonioscopic examination revealed the 
right angle to be closed. 

Thymoxamine (0.5%), 0.05 ml, was in- 
stilled every minute for 15 minutes. In“ 
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half an hour, the pupil was 3 mm in diam- 
eter and tension OD was 15 mm Hg. The 
patient was admitted to the hospital and 
had an uneventful peripheral iridectomy 
on the right side. 

Case 5 (71-12,785).—An 83-year-old 
white man was admitted to the hospital on 
July 6, 1971. He had pain and blurred vi- 
sion OS for four weeks in duration. At the 
time of physical examination, the left eye 
was moderately injected. The pupil was 4 
mm in diameter and fixed. Visual acuity 
was 6/15 OD and 3/60 OS. The tension OD 
was 10 mm HG and OS, 60 mm Hg. Go- 
nioscopic examination showed a narrow 
angle OD and a closed angle OS. 

Thymoxamine (0.5%), 0.05 ml, was used. 
After two hours, there was no response to 
the treatment, although the pupil did con- 
tract slightly. Pilocarpine, acetazolamide, 
and glycerin were then used successfully 
in the standard manner. Next day, a pe- 
ripheral iridectomy was done on the left 
side. Postoperatively, the tension OS con- 
tinued to range from 24 to 30 mm Hg, 
which necessitated the use of miotics and 
acetazolamide. Gonioscopic examination 
done two weeks after the operation re- 
vealed extensive areas of peripheral ante- 
rior synechiae. 


Comment 


Mapstone,' in discussing his math- 
ematical model explaining the me- 
chanics of pupillary block in angle- 
closure glaucoma, suggested the use 
of a sympatholytic agent in breaking 
the pupillary block associated with 
an attack of angle-closure glaucoma. 

Although the rationale for using 
these agents is that the produced 
miosis decreases the posterior vector 
of the force due to contracture of the 
sphincter and at the same time elimi- 
nates, by inhibition, the posterior 
vector of the force due to contracture 
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of the dilator muscle, from this study, 
one cannot be certain that this is the 
sole mechanism of action of thymox- 
amine. Wilkie et al® have shown that 
the cholinergic drugs produce a de- 
crease in the depth of the anterior 
chamber and that this decrease might 
result in physiological and anatomi- 
cal alterations that could predispose 
the eye to angle closure. One may 
speculate that perhaps thymoxamine 
produces its miosis without shallow- 
ing of the anterior chamber and that 
this explains its effectiveness in re- 
versing the attack of angle-closure 
glaucoma. 

Our results indicate that 0.5% 
thymoxamine was successful in 
breaking the attack of angle-closure 
glaucoma in cases 1 to 4. 

In these four patients, gonioscopic 
examination done when the intraocu- 
lar pressure was normalized revealed 
narrow but open angles. In none of 
these patients were peripheral ante- 
rior synechiae seen. Moreover, all of 
them had normal intraocular pres- 
sure after the peripheral iridectomy 
and required no additional medica- 
tions. On the other hand, the intra- 
ocular pressure in case 5 was not con- 
trolled by thymoxamine therapy, and 
interestingly enough, not by the pe- 


extensive peripheral anterior synech- 
iae necessitating the use of miotics 
and carbonic anhydrase inhibitors. 

These findings suggest that thy- 
moxamine is ideal in reversing an 
attack of angle-closure glaucoma due 
to pupillary dilatation; it may occur 
after the use of phenylephrine for di- 
lating the pupil for a fundus exami- 
nation or after a homatropine provoc- 
ative test. It is also successful in ter- 
minating a recent attack of angle- 
closure glaucoma uncomplicated by 
peripheral anterior synechiae. 

Thymoxamine is also the drug to 
use for producing miosis in an eye 
with an attack of angle-closure glau- 
coma when a peripheral iridectomy 
cannot be done because of the pa- 
tient’s general condition. 

It is well suited for topical applica- 
tion. When used in 0.5% concentra- 
tion, it is nontoxic and nonirritating. 
Mapstone’® used it in over a hundred 
cases with no untoward effects. Pau,’ 
using a 5% solution, encountered 
paralytic ptosis and chemosis. 

The other a-adrenergic blockers 
are not suited for topical use: dibena- 
mine hydrochloride is too irritating; 
guanethidine (Ismelin) sulfate at first 
produces a release of the effector sub- 
stance and thus initially causes pupil- 


ripheral iridectomy. Postoperative lary dilatation, which may adversely 
gonioscopic examination revealed affect the glaucomatous state. 
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Unilateral Surgery for 
Inferior Oblique Overaction 


Edward L. Raab, MD, 


Frank D. Costenbader, MD, Washington, DC 


Records of 106 patients, who had under- 
gone weakening surgery on only one eye 
with an inferior oblique overaction, were 
reviewed. A normally acting second inferior 
oblique developed significant overaction 
after unilateral weakening in about one 
third of the cases. When even the slightest 
overaction was present at the time of sur- 
gery on the first, unilateral weakening was 
followed by a worsening of the other in 
slightly more than two thirds of the cases. 
The interval was no more than six months 
for the majority of patients and as little as 
two months in about half. Of 14 patients 
with only divergent or vertical misalign- 
ments, six developed increasing overaction 
of the unoperated muscle after unilateral 
surgery. 


| ee oblique overaction is fre- 
quently encountered in patients 
with strabismus,’ as the functional 
disturbance, which has been termed 
“overelevation in adduction.” Be- 
cause it is a frequent accompaniment 
to horizontal deviations, it. has dis- 
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tinct importance in the clinical man- 
agement of motility problems. Usu- 
ally, the surgeon has been able to 
evaluate the horizontal problem on 
the basis of reasonably reproducible 
diagnostic findings. If surgery, for 
whatever horizontal deviation exists, 
is planned, prominent bilateral infe- 
rior oblique overaction can be correct- 
ed by weakening procedures done at 
the same operative session. However, 
one may at the same time be dealing 
with an inferior oblique overaction 
during a period of evolution. It is a 
fairly common observation that bilat- 
eral overaction can occur consecutive- 
ly rather than concurrently. There- 
fore, over much of its natural course, 
and more important, at a time when 
one is contemplating weakening sur- 
gery, it may be unequal in degree and 
even essentially unilateral. 

Another observed feature is the 
tendency for an unoperated inferior 
oblique to develop prominent overac- 
tion after weakening surgery is per- 
formed'‘on the inferior oblique of the 
opposite eye. This difficulty has been 
recognized,'? but not studied in de- 
tail. Examination of this particular 
characteristic of inferior oblique dys- 
function is the main purpose of this 
communication. 


Methods 


The records of 106 patients of one of us 
(F.D.C.), who had undergone weakening 
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Table 1.—Type of Unilateral Inferior Oblique Weakening Procedure Performed on 


106 Patients 





Results Simultaneous 


of Surgery 


Horizontal Surgery* 


Inferior Oblique 
Surgery Total 


Recession 23 9 32 
Myectomy, 
near origin 2 6 8 
Myotomy, 
guarded 22 1 23 
Disinsertion 27 16 43 
4 32 


Total 7 106 


*61, esotropia; 13, exotropia. 








Preoperative Overaction 
of 2nd Inferior Oblique 


Total 


Table 2.—Increase in Overaction of Unoperated Inferior Oblique After 
Weakening Procedure 


No. of 
Cases 


None 59 18 (30.5) 
Slight 42 29 (69.1) 


101* 47 (46.6) 


*5 patients excluded due to insufficient follow-up. 










No. Worse 
Postoperatively (%) 






Table 3.—Inferior Oblique Overaction 
in Misalignments Other Than Esotropia 


Preoperative Overaction 
of 2nd Inferior Oblique 


None 
Slight 
Total 


surgery on only one eye with an inferior 
oblique, were reviewed. Visual acuity and 
fusion status were not considered. Cases 
involving simultaneous surgery on both 
inferior obliques, obvious paretic or me- 
chanical restrictions, previous surgery on 
any cyclovertical muscle, or a gross cen- 
tral nervous system abnormality were 
excluded from the series. 

Inferior oblique overaction was graded 
“none,” “slight,” “moderate,” and 
“marked.” Slight connoted an overeleva- 
tion in adduction seen only in upward lat- 
eral gaze, with fixation by the opposite 
(abducting) eye. Marked generally indi- 
cated a prominent overaction demonstrat- 
ed after only a few degrees of direct hori- 
zontal rotation from the primary position. 
Moderate included a range of dysfunction 
between these two. In all instances, more 
than one observation of the ocular rota- 
tions had been made. 

Following weakening surgery on one 
inferior oblique, a judgement of no in- 
creased overaction was based on a follow- 
up of approximately one year or more, and 
in most instances several years. Increased 
overaction was tallied at whatever inter- 
val it consistently appeared. 

Seventy-four of the 106 patients had 
simultaneous surgery for an associated 
horizontal misalignment. Age at the time 
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Interval, 
Worsening (%) mo 


3 (27.4) 2,2,6 
3 (100) 1,1,4 
6 (42.8) 


Postoperative 


of the first examination ranged from 5 
months to 14 years. The types of inferior 
oblique weakening procedures employed 
are listed in Table 1. There were no special 
indications for the choice of procedure in 
any patient. 


Observations 


The following questions were posed 
by this study: 

1. How should one deal with an 
overacting inferior oblique in the 
presence of slight or no overaction of 
the fellow inferior oblique? 

A normally acting second inferior 
oblique developed significant overac- 
tion in about one third of such cases. 
When even just a slight overaction 
was present at the time of surgery on 
the first, unilateral weakening was 
followed by worsening of the other in 
slightly more than two thirds of the 
cases (Table 2). Whether or not simul- 
taneous horizontal muscle surgery 
was performed, the same contrast in 
results with respect to the presence or 
absence of preexisting overaction of 
the less abnormal inferior oblique 
was apparent. 


(2) How soon did the second inferior 
oblique develop increased overaction 
after surgery on the first in these pa- 
tients? 

This inverval was no more than six 
months for the majority of cases 
(72.3%), and as little as two months 
in about half (48.9%), whether or not 
there had been any dysfunction pre- 
operatively of the second. 

(3) Might not this overaction of the 
second inferior oblique have occurred 
anyway? If so, at what interval? 

This could be determined in 31 pa- 
tients. Prior to any surgery, a strictly 
unilateral overaction became bilater- 
al (although grossly unequal) within 
six months of the first in 23 cases 
(74.2%), and within only two months 
in 19(61.3%) of the 31 patients. Thus, 
a change from unilateral to bilateral 
inferior oblique overaction with no 
intervening surgery on either of these 
muscles occurred in a similar per- 
centage and at the same interval as 
had been observed after unilateral 
weakening surgery. 

(4) Does the development of inferior 
oblique dysfunctional overaction de- 
pend upon, or is it accelerated by, a 
converged position of the eyes? 

Twenty patients with large-angle 
infantile esotropia were examined 
initially during their first year of life 
and none manifested overaction of 
either inferior oblique at that age. 
The average interval from the first 
examination to the onset of inferior 
oblique overaction in these patients 
was about 23 months and virtually 
identical whether or not a significant 
esotropia remained. The series also 
included 14 patients who were not 
esotropic at any time, showing only 
divergent or vertical misalignment, 
or both. All had at least one overact- 
ing inferior oblique and six (42.8%) 
developed increasing overaction of 
the unoperated muscle after unilater- 
al surgery, all within six months, 
similar to the group as a whole in 
which convergent strabismus was the 
predominant associated deviation 
(Table 3). 


Comment 


This study does not evaluate the 
results of various types of inferior ob- 
lique weakening procedures. This 
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should be reserved to each individual 
surgeon, since there are differences of 
opinion concerning the superiority of 
each procedure.?® 

Since second overactions occur with 
similar frequency and at the same 
interval after first overactions, 
whether or not the latter have been 
eliminated surgically, it is. difficult to 
know whether the operation wa3 re- 
sponsible for these findings or wheth- 
er the surgeon unfortunately inter- 
vened in a preordained situation at 
the wrong time. The two inferior ob- 
liques are not: linked as yokes or an- 
tagonists and surgery on one should 
not lead to a change in tone or inner- 
vation in the other. However, there is 
the remote possibility that in some 
undefined manner, some such inner- 
vational shift occurs. 

A most important practical consid- 
eration is how to eliminate inferior 
oblique overaction with the fewest 
surgical procedures. In planning sur- 
gery, it would be most helpful to iden- 
tify those normally acting or slightly 
overacting second inferior obliques 
that will become worse if left untreat- 
ed. This study did not reveal a predic- 
tive indicator of this tendency, but 
does confirm the high incidence of 
this distressing sequel. 
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One solution might be to observe 
the evolution of strictly unilateral or 
very asymmetric overactions for 
about six months for the development 
of prominent overaction in the second 
eye and the opportunity for simulta- 
neous surgery, since most second 
overactions will have been revealed 
in that interval. Patients with ac- 
quired strabismus presumably will 
retain the capacity to fuse when re- 
stored to proper alignment, both 
straight ahead and in other fields of 
gaze despite this extra elapsed time. 
However, granted there is an unset- 
tled controversy, the earliest possible 
elimination of congenital misalign- 
ments continues to take precedence 
for many ophthalmologists, even if 
this requires unilateral inferior ob- 
lique weakening, so as to achieve 
even lesser grades of fusion. 


Conclusion ; 


When surgery is required for a sig- 
nificantly overacting inferior oblique, 
weaken both if there is even the 
slightest degree of overaction of the 
other inferior oblique. 

Overaction of the second inferior 
oblique usually commences. within 
six months and often within two 
months of the first, whether or not 


~ 


' weakening surgery has been per- 


formed on the more prominent over- 
action. 

The behavior of the unoperated in- 
ferior oblique after unilateral weak- | 
ening surgery is similar in converged, 
diverged, and horizontally straight 
eyes. 


This study was supported by a Public Health 
Service training fellowship under Neurological 
and Sensory Disease Service grant 908C66 from 
the Bureau of State Services. 


Key Words. — Inferior oblique; overac- 
tion; unilateral weakening; asymmetric 
overaction. 
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Exudative Senile Maculopathy 


I. Results of Argon Laser Treatment 


Howard Schatz, MD, Arnall Patz, MD, Baltimore 


Seventy-one eyes with exudative senile 
maculopathy (hemorrhagic or serous de- 
tachment of the pigment epithelium in pa- 
tients 50 years and older) were managed 
and studied. with fluorescein angiography 
and treated with argon laser photocoagula- 
tion. Perifoveal-macular “horseshoe” treat- 
ment was done for foveal lesions and direct 
treatment was done for extrafoveal lesions. 
The prognosis for vision is comparatively 


Heare or serous detach- 
ment of the pigment epithelium 
in patients 50 years of age and 
older (exudative senile maculopathy 
[ESM]) is one of the most frequently 
occurring of the exudative lesions 
affecting the macula.2* Although 
the natural history of this disease 
has not yet been exactly defined, 
the progression of the disease ulti- 
mately leads to a large organized dis- 
ciform scar and poor visual acuity, oc- 
curring most often in both eyes.3+4:51¢ 
Photocoagulation in the disease in 
its early stages offers some hope of 
stabilizing the visual acuity so that 
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reduced when the lesion is foveal rather 
than extrafoveal, when the detachment is . 
hemorrhagic rather than serous, and when 
a subretinal neovascular membrane is 
present (as shown by fluorescein angiogra- 
phy preoperatively) rather than when it is 
absent. Postoperatively, patients were 
reevaluated and follow-up examinations 
with the use of fluorescein angiography 
were done. 


useful vision may be retained.!:3:5-6.11-17 
This paper describes the study of 71 
eyes with ESM by fluorescein fundus 
angiography and their treatment 
with the argon laser. 


Methods 


All the patients in this study were 50 
years of age or older. Each patient had a 
complete eye examination, fundus photo- 
graphs, and fluorescein angiography. Sev- 
eral fixation photographs were taken to 
determine the site of the functional fovea 
and the area of eccentric fixation, if pres- 
ent. Fixation photographs were always 
taken prior to the color and fluorescein 
photographs in order to avoid photic stress 
on the macula. Fluorescein angiography 
was used to delineate accurately the pig- 
ment epithelial detachment." 

Treatment Criteria. — Eyes were treat- 
ed when a detachment of the pigment 
epithelium in the macula caused a reduc- 
tion of visual acuity, or when the pigment 
epithelial detachment was extrafoveal 
but threatened vision by hemorrhage or 
extension. We are currently following up 
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a series of untreated patients with 20/20 
visual acuity who have nonfoveal detach- 
ments of both the pigment epithelium and 
sensory epithelium. We have also not 
treated very shallow foveal pigment epi- 
thelial detachments in patients with good 
visual acuity, with the exception of one 
patient (case 9). 

Treatment, Equipment, and Meth- 
ods.—An argon laser photocoagulator 
with a direct ophthalmoscopic delivery 
system, which was constructed at the 
Wilmer Institute, was used initially 5* and 
a slit-lamp delivery system was used later 
in the study.®”° The method of treatment 
depended upon the location of the lesion in 
the macula, When the pigment epithelial 
lesion was under the anatomical or func- 
tional fovea, a sequential barrage of argon 
laser photocoagulation spots was placed in 
a “horseshoe” fashion aroung the fovea 
and area of fixation, with the open end of 
the horseshoe in the papillomacular bun- 
dle.15643 The fixation point and fovea were 
avoided by at least 250p distance. Usu- 
ally, 50x spots at 0.1 to 0.05 seconds in 
duration were placed 2504 distance from 
the fovea and spaced 150x apart. Thresh- 
old power levels were determined by plac- 
ing preliminary laser spots temporal to 
the macula. 

A second form of therapy, which was 
focal and direct, was utilized when the le- 
sion was outside the anatomical fovea and 
functional fixation area. In these cases, 
an initial row of 50 spots was placed 
along the lesion margin that was closest to 
the fovea. The remainder of the margin 
and the entire lesion were then treated 
with 50u and 100p spots at 0.1 second in 
duration. The photocoagulation intensity 
was regulated to produce minimal, su- 
prathreshold visible lesions. 

When fluorescein angiography indicated 
the presence of a subretinal neovascular 
membrane, the timing of each photocoagu- 
lation was increased to at least 0.2 second. 
In this way, a more intense coagulation 
lesion was applied. When the subretinal 
neovascular membranes involved the fo- 
vea so that lesions could not be completely 
treated directly, a horseshoe treatment 
was done in order to obliterate most of the 
vessels. Often the vessels radiated out 
from the fovea in a “spoked wheel” pat- 
tern, with the greatest amount of fluores- 
cein leakage at the circumference of the 
wheel. These areas were usually far 
enough from the fovea so that they could 
be treated directly. 

Postoperative Management. — Post- 
operative fixation and stereoscopic color 
photographs were taken to record treat- 
ment. Each patient was instructed to avoid 
strenuous physical activity for a peri- 
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od of ten days following therapy. Most pa- 
tients returned in two to three weeks, and 
all were seen within six weeks following 
treatment. The patient was then followed 
up at frequent intervals until the pigment 
epithelial detachment sealed down. In 
some cases, retreatment was necessary. 
Fundus photography, including fluores- 
cein angiography in most instances, was 
done at the time of follow-up examination. 


Report of Cases 


Case 3.—A 71-year-old white woman 
was first seen in April 1971 because of re- 
cently reduced vision in both eyes. Visual 
acuity was 20/100 in the right eye and 
12/200 in the left eye. There was a hemor- 
rhagic detachment of the pigment epithe- 
lium in the macula of both eves. The diag- 
nosis was confirmed by the fluorescein 
angiogram, which revealed a large subret- 
inal neovascular membrane that included 
most of the macular area (Fig 1). Argon 
laser photocoagulation, in a horseshoe 
pattern, was performed in the left eye. In 
August 1971, the detachment of the left 
macula was flat, and there was no fresh 
hemorrhage. The right macula showed 
early disciform scar formation and hemor- 
rhage. In April 1972, one year after argon 
laser photocoagulation, visual acuity was 
20/200 in each eye. Using the left eye, the 
patient was able to read the newspaper 
with a strong magnifier. Results of exami- 
nation of the patient and fluorescein angi- 
ography showed. a disciform scar with 
hemorrhage in the right eye and a flat 
pigment epithelial scar in the left eye, al- 
though the angiogram showed further 
growth of the subretinal neovasculariza- 
tion (Fig 2). 

Comment.—This patient had simi- 
lar macular hemorrhagic detachment 
of the pigment epithelium, with sub- 
retinal neovascularization in each 
eye. She was treated only in the left 
eye. The treated macular lesion 
sealed down flat and became inactive. 
The patient can read with this eye 
using a strong magnifier. There is, 
however, a new tuft of subretinal 
neovascular membrane above the 
originally treated area, and this new 
area should probably be treated. The 
untreated eye is still active with 
hemorrhage and has developed a 
disciform scar. 

This case shows that argon photo- 
coagulation treatment tends to seal 
the pigment epithelium flat, prevent- 
ing disciform change. Unfortunately, 
this does not prevent further activity 


Age, Fim 
Race, Preoperative Visu 
Patient Sex Eye Vision Acu 


20/100 





3  71,W,F~ OS 12/200 20/4 
A 75,W,F OD 14/200 15/2 
5  72,W,F OD 20/70 10/2 
6 77,W,F OS 20/100 «20/8 


7 85,W,F OS 20/200 20/2 


8 70,W,F OD CF HM 
9 60,W,F OD 20/40 20/8 
10 76,W,M OD 5/200 Wii 


il 64,W,F OS 20/50 20/4 
12 76,W,M OS 10/200 CF 


13 63,W,M OS 20/70 20/6 
14 62,W,F OS CF 16/2 
15 71,W,M OD 4/200 A 


16 72,W,M OD 20/100 7/20 


17 68,W,F OD 20/60 15/ 





18 51,W,F OD 20/70 20/4 


19 79,W,F OS 20/200 3/20 


20 73,W,F OD HM HM' 


21 72,W,M OS 13/200 8/2C 


22 66, W, M, OD 20/200 16/ 








23 +81,W,F OD CF CF 
34. 51,W,M OD 20/40 30/1 
zæ 67,W, FOS 20/50 20/2 


26 73,W,M OS 10/200 8/21 


27 67,W,M OD 20/70 20/4 
| 
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Patients With ESM Treated With Argon Laser Photocoagulation * 





Preoperative 
Subretinal Lesion Type 
Neovascular Located of 

iagnosis Membrane in Fovea Treatment 

HDPE Yes Yes Horseshoe 
pattern 

'SDPE No Yes Horseshoe 
pattern 

HDPE Yes Yes Horseshoe 
pattern 

HDPE Yes Yes Horseshoe 
pattern 

‘HDPE Yes ' Yes Horseshoe 
pattern 
SDPE No No Direct to 

lesion 

SDPE No Yes Horseshoe 
pattern 

HDPE No Yes Horseshoe 
F pattern 

(SDPE No Yes Horseshoe 
pattern 

Horseshoe 
pattern 





HDPE No No Direct to 
! lesion 
HDPE Yes Yes Horseshoe 
pattern 
HDPE ? Yes Horseshoe 
pattern 
SDPE Yes Yes Horseshoe 
pattern 
SDPE No Yes Horseshoe 
; pattern 
SDPE No Yes Horseshoe 
: pattern 
SDPE No Yes, di- Horseshoe 
rect to pattern, 
lesion  . direct to 
lesion 
SDPE No + Direct to 
lesion 
HDPE Yes Yes Horseshoe 
pattern 
HDPE Yes Yes Direct to 
lesion 
mee, 
HDPE Yes Yes Horseshoe 
pattern 
(HDPE ? Yes Horseshoe 
pattern, 
direct to 
lesion 
SDPE No Yes Horseshoe 
pattern 
SDPE No No Direct to 
lesion 
SDPE No No Direct to 
lesion 
HDPE Yes Yes Horseshoe 
pattern 
SDPE No Yes Direct to 
. lesion 
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Length of 
Follow-Up 
Study, me 


9 


19 


12 


9 


15 


12 






12 


12 


10 


Condition of 
Treated Eye 
at Most Recent 
Examination 


Flat PE scar; SEDT 
Flat PE scar; SEDT 
Flat PE scar; SEDT 


Flat PE scar; SEDT with 
cystoid 

Flat PE scar; SEDT with 
cystoid 

Flat PE scar 


Flat PE scar; SEDT with 
cystoid; less lipid 


Flat PE scar; SEDT 


PE scar; flat but not com- 
pletely sealed down 
PE scar; new subretinal 
neovascular membrane 


Flat PE scar 


Flat PE scar 


Subretinal neovascular mem- 
brane present post- 
operatively 

Flat PE scar; SEDT with 
cystoid 


Fresh SDPE temporal to 
fovea with SEDT; a 
subretinal neovascular 
membrane developed after 
first treatment 

Flat PE scar; SEDT with 
cystoid 

Shall DPE, subretinal 
neovascular membrane and 
questionable chorioretinal 
vascular anastomosis 


Flat 


Flat PE scar; SEDT with ° 
cystoid; PE hyperplasia 

PE scar; vitreous totally 
clear 


Shallow PEDT still remains 
with fresh hemorrhage 


Large PE scar; SEDT with 
cystoid 


Original SDPE now flat scar 
encircled by a subretinal 
neovascular membrane - 


PE flat; SEDT larger 

Flat PE scar 

PE scar slightly elevated 
SEDT 


Flat PE scar 






Vision and 
Diagnosis 
of Fellow Eye 
10/200; flat scar 


20/40; dry SM 
20/200; organized PE scar; 


hemorrhage; SEDT 


10/200; disciform scar; SEDT 
with cystoid 


5/200; large disciform scar; 

20/50; dry SM 

20/50; drusen, dry SM 

16/200; HDPE; SEDT with 
cystoid 

20/50, shallow SDPE — 

17/200, SDPE; SEDT with 

cystoid, lamellar hole, lipid 


CF; disciform scar 


CF; disciform scar 


20/40; turbid SDPE below 
fovea 


20/25; SDPE temporal to 
fovea 


20/25; drusen 


CF; disciform scar 


3/200; large disciform scar 


20/200; small gliotic 
disciform scar in fovea 


CF; large disciform scar; 
SEDT with cystoid 


20/100; cataract, macula 
appears normal 


20/70; drusen 


3/200; peripapillary atrophic 
scar disciform macular scar 


20/25; aphakic 


12/200; PE scar 


20/70; cataract 
CF; large disciform scar 


20/25; multiple drusen of 
posterior pole 


+ 






Gomment 


Treated twice within a 6-week 
period 


Treated twice within 5 months 


SDPE was in papillo macular 
bundle 

Preoperatively, a large SEDT 
with advanced cystoid 
changes was present 

OU Multiple large confluent 
drusen posterior pole 

Only 4 spots of laser photo- 
coagulation used 


Original lesion was very turbid 
and had a PE leak; diabetic 





Preoperatively, a large SEDT 
with cystoid and lipid. was 
present 


Treated twice in 6 months 


Treated 3 times in 6 months; 
lesion became hemorrhagic 


Treated twice in 2 weeks 


A major retinal artery adja- 
cent to disc was inadver- 
tently treated and massive 
vitreous hemorrhage 
resulted: diabetic 


HDPE was very turbid and 
mostly peripapillary in 
location 


Treated twice in 6 months 


Originally 3 separate detach- 
ments out of fovea, SEDT 
included fovea 


Diabetic 


Treated twice in 3 months 


(Continued on page 186.) 
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in the form of neovascular membrane 
growth. 

Case 10.— A 76-year-old white man who 
is a diabetic of 30 years’ duration, was 
first seen in June 1971 because of bilateral 
reduction in‘ visual acuity. He had had a 
cataract extraction in the right eye in 
April 1970, and in the left eye in March 
1968. Visual acuity was 5/200 in the right 
eye and 20/200 in the left. Results of ex- 
amination of the patient and fluor2scein 
angiography in the right eye showed a 
large macular serous detachment of the 
pigment epithelium and focal pigment epi- 
thelial leaks in the foveal area (Fig 3, top 
left and right, center left and right, tottom 
left). The left eye showed a large detach- 
ment of the pigment epithelium with 
much lipid in and under the retina. In July 
1971, argon laser photocoagulation, in a 
horseshoe pattern, was applied to the 
right eye (Fig 3, bottom left). Within one 
week, the pigment epithelial detachment 
became almost flat and the visual acuity of 
the right eye improved to 20/200. Nine 
months later, the visual acuity was 17/200 
in each eye. The right macula showed a 
flat pigment epithelial scar (Fig 4, and 
the left macula showed an enlargement of 
the pigment epithelial detachment, in- 
creased lipid, and secondary cystoid 
changes in the retina. 

Comment.— This patient had a 
large serous detachment of the pig- 
ment epithelium that was treated 
with the argon laser photocoagulator 
(horseshoe pattern). There was flat- 
tening and improvement of visual 
acuity from 5/200 to 17/200. The 
other eye had a similar lesion, which 
was left untreated, and had an en- 
largement of the pigment epithelial 
detachment, increase of pigment, and 
development of secondary sensory 
epithelial detachment and cystoid 
changes. 


Cast 13.— A 63-year-old white man was 
first seen in August 1970 because of recent 
sudden decreased vision in his left eye. His 
visual acuity was 20/50 in the right eye 
and 20/200 in the left. Examination 
showed a turbid pigment epithelial de- 
tachment just below the fovea in the right 
eye. His left macula showed a hemorrhag- 
ic detachment of the pigment epithelium, 
with fresh hemorrhage and an overlying 
sensory epithelial detachment (Fig 5, left). 
On fluorescein angiography, the hemor- 
rhage prevented a view of the detachment, 
and a subretinal neovascular membrane 
could not be ascertained (Fig 5, right). One 
month later, the hemorrhage cleared 
somewhat, and vision in the left eye im- 
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proved to 20/70. Argon laser photocoagu- 
lation was performed in the left eye utiliz- 
ing the horseshoe technique. The pigment 
epithelial detachment showed some flat- 
tening, and the hemorrhage cleared. Six 
months later, with the patient maintain- 
ing 20/60 vision in the left eye, the fluores- 
cein angiogram showed a foveal subretinal 
neovascular membrane that was delimited 
and demarcated by the previous argon 
laser photocoagulation (Fig 6). The overly- 
ing sensory epithelial detachment was 
still present. The patient died one month 
later. 


Comment.— This patient had a 
hemorrhagic detachment of the pig- 
ment epithelium. The hemorrhage 
had reduced the visual acuity to 
20/200, but, when the hemorrhage 
cleared on its own, the visual acuity 
improved to 20/70. The hemorrhage 
obscured a view of a subretinal neo- 
vascular membrane that was possibly 
present preoperatively. Horseshoe 
argon laser photocoagulation held the 
vision at 20/60 for seven months, un- 
til the patient died. Fluorescein angi- 
ography that was performed six 
months after treatment showed a 
small patch of subretinal neovascu- 
larization. 

Cast 27.— A 67-year-old white man was 
first seen in March 1971 with decreased 
vision and metamorphopsia of the right 
eye. Visual acuity was 20/70 in the right 
eye and 20/40 in the left eye. Results of 
examination of the patient and fluorescein 
angiography revealed a large 1.5-disc 
diameter serous pigment epithelial de- 
tachment, which was below the fovea and 
involving most of the fovea (Fig 7). There 
was a faint sensory epithelial detachment 
over this and a few smaller adjacent pig- 
ment epithelial detachments in the inferi- 
or macular area. The left macula had 
many drusen and three or four discrete 
pigment epithelial detachments temporal 
to the macula. He was treated with the 
argon laser photocoagulator in April 1971, 
and within two weeks, he had some flat- 
tening of the pigment epithelial detach- 
ment. The lesion continued to flatten for 
the next ten weeks, but not completely. By 
July 1971, visual acuity had improved to 
20/40, and a shallow detachment of the 
pigment epithelium remained (Fig 8). The 
patient was retreated with the argon laser 
photocoagulator. Within one month, the 
remaining detachment flattened and vi- 
sion improved to 20/30. One year later, the 
patient had 20/25 visual acuity in both 
eyes and a flat pigment epithelial scar 
(Fig 9). 


Preoperative 


Eye Vision 








30 56,W,F OD HM 
31 70,W,M OD 20/200 
32 62,W,M OD 20/40 


33 59,W,F QS 20/25 





34 69,W,M OD HM 

35 75,W,F OS 16/200 
36 57,W,M OD 20/40 
37 75,W,F OS 8/200 
38 70,W,F OS CF 

39 54,W,M OD 15/200 
40 58,W,M OS 20/200 
4l 78,W,M OD 9/200 


42 50,W,M OS 


20/200 


HM 


20/2¢ 
3/200 


20/2% 


N 
CF 


8/200 


20/7¢ 


20/2¢ 





43 51,W,F OS 20/100 


44 72,W,M OS 20/40 


20124 


~ 


20/1 ( 


45. 83,W,F OD 20/100 JA 


46 56,W,M OD 15/200 


47 68, W, F 


OD 20/25 





48 67,W,M OD 15/200 


49 58,W,M OS 20/200 





50 66,W,M OD 


20/200 
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20/2 


9/20 


3/206 


20/2 


20/21 


Patients With ESM Treated With Argon Laser Photocoagulation *(cont.) 





Preoperative Condition of 
Subretinal Lesion Type Length of Treated Eye Vision and 
we Neovascular Located of Follow-Up at Most Recent Diagnosis 
Diagnosis Membrane in Fovea Treatment Study, mo Examination of Fellow Eye Comment 
HDPE Yes Yes Horseshoe 15 Disciform scar; SEDT 20/40; multiple drusen 
pattern 
HDPE Yes +/— Horseshoe 15 Flat PE scar; fresh SDPE 3/200; PE scar 
pattern, superior to macula 
direct to 
lesion 
HDPE Yes Yes Horseshoe 15 PE scar; disciform in area of 20/20; drusen 
pattern previous hemorrhage 
SDPE No Yes Horseshoe: 6 Flat PE scar 20/25; multiple drusen 
pattern 
HDPE Yes Yes Horseshoe 24 Thickened PE scar 20/20; drusen 
pattern 
Horseshoe 16 Flat PE scar 1/200; disciform scar 
pattern, 
direct to 
lesion 
HDPE ? Yes Horseshoe 7 Flat, large PE scar 20/25; no drusen Organization was present 
pattern preoperatively 
SDPE No Yes Horseshoe 6 Flat PE scar; SEDT with 8/200; flat PE scar 
pattern cystoid (present preop- 
eratively) 
HDPE ? Yes Horseshoe 26 Flat PE scar; fresh subretinal 10/200; old atrophic scar 
pattern neovascular membrane 


Horseshoe 20 Flat PE scar with elevated 20/200; atrophic scar; SEDT Had subpigment epithelial 






pattern edges; SEDT hemorrhage at treatment; 


diabetic 
SDPE Yes Yes Horseshoe 24 Flat PE scar; no lipid; SEDT 15/200; old vein occlusion Preoperative lipid in retina 
pattern cystoid with circinate changes and 
l SEDT 
HDPE No Yes Horseshoe 10 Flat PE scar; 2 fresh areas 2/200; large HDPE with Multiple confluent drusen, OD 
pattern, af PE leak, SEDT organization 
direct to 
lesion 
SDPE No Yes Horseshoe 6 Flat PE scar 20/20; dry SM 
pattern 
Yes Horseshoe 11 Flat PE scar 20/100; lipid and drusen 
HDPE Yes pattern | 
HDPE Yes Yes Direct to 13 Small scar outside of fovea 2/200; congenital cataract; Preoperatively, subretinal 
lesion no view of macula neovascularization was pre- 


sent out of fovea but had 
bled. into fovea 








SDPE No Yes Horseshoe 18 Flat PE scar; SEDT cystoid; 20/200; PE scar; lipid in Multiple confluent drusen; 
pattern lamellar hole (present retina OU 
preoperatively) 
Direct to Previous DPE now flat; now 20/20; drusen Had choroidal hemorrhage at 
lesion has SEDT secondary to treatment from excessive 
ratinal traction from a energy; treated twice in 6 
. laser lesion months 
HDPE Yes Yes Horseshoe 6 Flat PE scar; shallow SEDT 20/200; SEDT, cystoid, lipid 
pattern 
HDPE Yes Yes Horseshoe 22 Flat PE scar; fresh CF; disciform scar; SEDT Lesions OU were mostly 
pattern subretinal neovascular peripapillary 
membrane and fresh 
hemorrhage 
SDPE `> . No Yes Horseshoe 17 Flat PE scar; SEDT, cystoid 3/200; disciform scar; SEDT, SDPE converted to HDPE 
pattern cystoid, lipid with fresh subretinal neo- 
vascular membrane forma- 
tion; treated 4 times during 
12 months 
SDPE No Yes: Horseshoe 18 Flat PE scar; SEDT, cystoid 20/20; few drusen 
pattern (present preoperatively) 
Horseshoe ‘Small, shallow SDPE 20/100; multiple drusen OU multiple confluent drusen 
pattern, remains, SEDT, cystoid 
direct to (present preoperatively) 
lesion 
HDPE Yes Yes Horseshoe 26 Flat PE scar 20/200; disciform scar 
° pattern 
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Comment.—This patient had a 
serous detachment of the pigment 
epithelium involving only part of the 
fovea. He was treated twice, with 
improvement in visual acuity from 
20/70 to 20/25. This case demon- 
strates the usual good results of ar- 
gon laser photocoagulation when the 
lesion is serous and only partially 
involving the fovea. The pigment epi- 
thelial detachment included the fo- 
vea, but the fovea was not treated. 
This case shows that the entire de- 
tachment need not be treated in order 
to completely seal it down. 

CasE 33.—A 59-year-old white woman 
was first seen in January 1971 with recent 
decreased vision in the left eye. In 1966, 
she was treated with the ruby laser three 
times to the right macula for pigment epi- 
thelial detachment. Visual acuity in the 
right eye was 5/200 and was 20/25 in the 
left. Results of examination of the patient 
and fluorescein angiography showed a 
large disciform scar in the right macula. 
The left macula had a serous pigment epi- 
thelial detachment (one disc diameter) 
just temporal to the fovea (Fig 10, left and 
center). In February 1971, the outer edges 
of the pigment epithelial detachment in 
the left macula were treated with argon 
laser photocoagulation (Fig 10, right). The 
detachment sealed down within eight 
weeks. Thirteen months after treatment, 
the left eye had a flat pigment epithelial 


scar and visual acuity was 20/20+ 
(Fig 11). 


Comment.—This patient had an 
extrafoveal serous pigment epithelial 
detachment, with only slight reduc- 
tion of visual acuity (20/25). Only the 
outer edge of the detachment was 


treated, but the entire lesion sealed 
down and the patient has maintained 
20/25 visual acuity for three months. 

This case demonstrates that when 
acuity of the untreated eye is poor, 
the patient is more likely to be seen 
early, and that only mild coagulation 
to just a portion of a serous detach- 
ment of the pigment epithelium can 
cause the entire lesion to seal. 

Case 36.— A 57-year-old white man was 
first seen in February 1970 because of re- 
cent reduced vision in the right eye. His 
left eye had had poor vision for at least 
three years. In 1967, the patient had had a 
successful cataract operation in the right 
eye and visual acuity was 20/30. In Febru- 
ary 1970, the visual acuity was 20/40 in 
the right eye and 20/400 in the left eye. 
Results of examination of the patient and 
fluorescein angiography showed a large (7- 
disc diameter) but shallow macular hem- 
orrhagic detachment of the pigment epi- 
thelium of the right eye, with lipid under 
the retina (Fig 12, top left and bottom left). 
The left eye had a large pigment epithelial 
scar with lipid under the retina and a sen- 
sory epithelial detachment with secondary 
cystoid changes. 

The patient’s right eye was treated with 
the argon laser photocoagulator in a 
horseshoe pattern (Fig 12, bottom right). 
Visual acuity improved to 20/70, and the 
detachment sealed down with no further 
hemorrhage or activity. However, 26 
months postoperatively, the right eye had 
a small amount of fresh hemorrhage, and 
on fluorescein angiography a new sub- 
retinal neovascular membrane was noted 
inferior and nasal to the fovea, in an area 
not previously treated (Fig 13). 

Comment.—This patient had a 
macular hemorrhagic detachment of 


Fig 1.— Case 3. Left macula (12/200), before and after argon laser photocoagulation. Left, Hem- 
orrhagic detachment of pigment epithelium with hemorrhage under sensory retina (arrow). Center, 
Fluorescein angiography showing subretinal neovascular membrane (arrows). Right, Late angio- 
gram showing overlying sensory epithelial detachment. 
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Patient 
51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


Age, 

Race, 

Sex 
65, W, M 


74, W, F 


79,W,M 
73, W, M 


68, W. F 


63, W, F 
69, W, F 
79, W, F 
64, W, F 
72, W, F 
62, W, F 
76, W, F 
76, W, F 
76, W, M 
76, W, M 
82, W, F 
a; WF 


71,W,™M 


Eye 
OS 


OD 


OD 


Preoperative 
Vision 
20/50 


20/70 


CF 


1/200 


4/200 


10/200 
20/50 


20/50 


2/200 
CF 
20/200 
CF 
20/40 
20/200 
20/50 
20/200 
10/200 
20/50 
1/200 
20/100 


20/100 
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Final 
Visua 
Acuit) 

20/10 


20/40 


3/200 
CF 


5/200 


8/200 
20/20) 


20/3( 


4/200 
CF 

20/20 
1/200 
20/1C 
9/200 
20/10 
20/20 
CF 

5/200 
7/200 
6/20C 


20/10 


*HDPE indicates hemorrhagic detachment of pigme 
thelium; SDPE, serous detachment of pigment epitheliu 


Patients With ESM Treated With Argon Laser Photocoagulation* (cont.) 


Preoperative l Condition of 
Subretinal Lesion Type Length of Treated Eye Vision and 
, , Neovascular Located of Follow-Up at Most Recent Diagnosis 
Diagnosis Membrane in Fovea Treatment Study, mo Examination of Fellow Eye Comment 
SDPE No Yes Horseshoe 7 Flat PE scar; mild internal 20/30; mild internal limiting 
pattern limiting membrane con- membrane contraction 
traction also present pre- 
operatively 
SDPE No Yes Horseshoe 20 Flat PE scar 20/200; flat PE scar Diabetic 
pattern 
HDPE Yes Yes Horseshoe 19 Disciform scar Subretinal neovascular mem- 
pattern brane, OU was either 
HDPE Yes Yes Horseshoe 6 Flat PE scar, with some adjacent to fovea or in 
pattern activity still present papillomacular bundle; not 
treated 
SDPE Yes es Horseshoe 8 Flat PE scar; shallow SEDT, 10/200; PE scar Diabetic 
pattern cystoid (present preopera- 
tively); hemorrhage later, 
postoperatively 
SDPE No Yes Horseshoe 16 Flat PE scar; hemorrhage 20/25; drusen 
pattern 
SDPE No Yes Horseshoe 6 PE scar; SEDT 20/25; multiple drusen Treated twice in 6 months 
pattern 
SDPE No Yes Horseshoe 21 Flat PE scar 20/70; flat PE scar (previous 
pattern SDPE sealed down without 
treatment) 
HDPE Yes es orseshoe 6 Flat PE scar; SEDT cystoid 20/25; dry SM drusen 
pattern (present preoperatively) 
HDPE Yes Yes Horseshoe 6 Large disciform scar 20/200; disciform scar Diabetic 
pattern 
HDPE ? Yes Horseshoe 9 Flat PE scar; fresh 3/200; small macular scar 
pattern hemorrhage glaucomatous disc 
HDPE Yes Yes Horseshoe 8 Flat PE scar 20/30; dry SM drusen 
pattern 
HDPE Yes Yes Horseshoe 17 Flat PE scar; SEDT CF; large disciform scar 
pattern 
SDPE No Yes Horseshoe 6 Flat PE scar 8/200; PE scar 
pattern 
SDPE No Yes Horseshoe 10 Flat PE scar 20/200; HDPE 
pattern 
HDPE Yes Yes Horseshoe 13 Flat PE scar; SEDT, lipid CF; disciform scar 
pattern 
HDPE Yes Yes Horseshoe 10 Flat PE scar CF; disciform scar 
pattern 
HDPE Yes Yes Horseshoe 14 Flat PE scar; fresh 15/200; dry SM 
pattern hemorrhage 
HDPE Yes Yes Horseshoe 6 Flat PE scar 20/100; dry SM aphakic Treated twice in 1 month 
pattern 
SDPE Yes No Direct to 16 Subretinal neovascular mem- 20/20; normal appearance Diabetic 
lesion brane extended to fovea 
SDPE Yes Yes Horseshoe I5 Flat PE scar; but a sub- 20/50; a subretinal neovas- 
pattern retinal neovascular mem- cular membrane is present 
brane remains 
`~ pigment epithelium; SEDT, sensory epithelial detachment; SM, senile maculopathy; CF, counting fingers; HM, hand motion; +/—, edge of lesion adjacent 


to center of fovea; ?, neovascular membrane could not be detected or ruled out because of obscuration by hemorrhage. 
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Fig 2.—Case 3. Left macula, one year after 
argon laser photocoagulation (20/200). Left, 
Flat pigment epithelial scar. Right, Fluorescein 
angiography showing further growth of sub- 
retinal neovascular membrane (arrows). 
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Fig 4.— Case 10. Nine months following argon 
laser photocoagulation of a serous detachment 
of the pigment epithelium; acuity of 17/200; 
flat macular scar. 
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Fig 3.—Case 10. Right macula (5/200), before 
and after argon laser photocoagulation. Top 
left, Serous detachment of pigment epithelium. 
Top right, Early phase fluorescein angiography 
showing pigment epithelial leaks into subsenso- 
ry epithelial space (arrow). Center left, Pooling 
of fluorescein in pigment epithelial detachment 
(arrows). Center right, Fluorescein pooling of 
combined detachment of pigment epithelium 
and sensory epithelium. Bottom left, Immediate 
postoperative photograph of argon laser photo- 
coagulation of serous detachment of pigment 
epithelium. 


the pigment epithelium that had only 
slightly reduced vision to 20/40 be- 
cause the hemorrhage was just below 
the fovea. Horseshoe pattern argon 
laser photocoagulation maintained 
visual acuity at 20/70 for 26 months, 
though fresh neovascularization and 
hemorrhage were noted. 

The case demonstrates that argon 
laser photocoagulation seems to flat- 
ten preexisting macular pigment epi- 
thelial detachments, but does not 
preclude new activity of the disease 
in treated areas. 


Results 


The study consisted of 71 eyes in 70 
white patients, of whom 33 were men 
and 37 women (Table). With one ex- 
ception (case 53), only one eye was 
treated in each patient, although 
some patients had bilateral lesions. 
There were 37 eyes with hemorrhagic 
detachment of the pigment epitheli- 
um and 34 with serous detachment of 
the pigment epithelium. The patients 
ranged in age from 50 to 85 with an 
average of 68 years. Those patients 
with hemorrhagic detachment aver- 
aged 69 years of age and those with 
serous detachment, 67. Each patient 
was followed up for 6 to 26 months, 
with an average of 12 months. Ten 
eyes (14%) were treated more than 
once, with one patient (case 47) re- 
ceiving four treatments. Eight of the 
patients (11%) were diabetic. 

In a comparison of preoperative 
visual acuity to final visual acuity, 38 
eyes retained their previous vision 
within one line of the Snellen chart. 





Fig 5.—Case 13. Left macula, acuity of 20/70. Left, Hemorrhagic detachment of the pigment epi- 
thelium. Right, Hemorrhage obscuring view of subpigment epithelial pathologic characteristics. 
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Subretinal neovascular membrane (arrow). Right, Profuse fluorescein staining of membrane (arrow). 


Twenty eyes decreased in visual acui- 
ty of two lines or more, and 13 eyes 
improved in acuity by two lines or 
more. Figure 14 shows the results in 
cases of hemorrhagic detachment of 
the pigment epithelium and in serous 
detachment of the pigment epithe- 
lium. 

Figure 15 shows the comparison 
between preoperative and postopera- 
tive visual acuity. Of the 29 patients 
who had a preoperative visual acuity 
of 20/20 to 20/100, 18 remained in the 
20/20 to 20/100 range, 8 dropped to 
20/200 to 6/200, and 3 (all of them 
hemorrhagic) decreased to less than 
6/200. Of the 25 patients who had a 
preoperative visual acuity of 20/200 
to 6/200, one patient (case 39) im- 
proved to 20/100, 4 patients (3 were 
hemorrhagic) dropped to less than 
6/200, and the rest (20 patients) held 
their visual acuity in the same 20/200 
to 6/200 range. Of the 17 patients 
who had a preoperative visual acuity 
of less than 6/200, 4 improved to the 
20/200 to 6/200 range, but the rest 
(13) remained the same. 

Subretinal neovascularization was 
detected in 34 patients by fluorescein 
angiography (Fig 16) and was evalu- 
ated as a prognostic sign. In five eyes, 
subretinal neovascularization could 
not be determined because of hemor- 
rhage or exudate obscuring or block- 
ing the angiographic appearance of 
vessels. In 32 patients, no subretinal 
neovascularization could be detected. 
Figure 17 shows the relationship of 
preoperative subretinal neovasculari- 

* zation to final visual acuity. 
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Fig 7.—Case 27. Right macula, acuity of 20/70. Left, Serous detachment of pigment epithelium 


Fig 6.— Case 13. Left macula. Left, Six months following argon laser photocoagulation of a hemorrhagic detachment of pigment epithelium. Center, 








involving fovea (arrows). Right, Fluorescein pooling of several discrete pigment epithelial detach- 


ments. 





Fig 8.—Case 27. Right macula, three months 
after initial treatment, acuity of 20/40; detach- 
ment of pigment epithelium is smaller but still 
present. 


Ofthe 71 eyes, the detachment was 
located in the fovea in 62 eyes. Of the 
nine eyes with detachments at the 
edge or further from the fovea, five 





Fig 9.—Case 27. Right macula; acuity of 
20/25; flat scar. 


had final a visual acuity of 20/20 to 
20/40, three had final visual acuity of 
20/80 to 20/100, and one (case 69) had 
final visual acuity of 6/200 (Fig 18). 
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Fig 10.—Case 33. Left macula; acuity of 20/25. Left, Serous pigment epithelial detachment. Center, Fluorescein pooling of detachment. Right, After 
argon laser photocoagulation of only peripheral borders of detachment. 
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Fig 11.—Case 33. Left macula, 13 months after argon laser photocoagulation; acuity of 20/25. 
Left, Macula is flat. Right, Fluorescein shows laser lesions and flat pigment epithelial scar. 


Fig 12.—Case 36. Right macula; acuity of 
20/40. Top left, Hemorrhagic detachment of 
the pigment epithelium, with lipid. Bottom left, 
Fluorescein pooling of large detachment. Bot- 
tom right, After argon laser photocoagulation, 
horseshoe pattern. 
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Figure 19 shows the relation of vis- 
ual acuity of the fellow eye to the 
acuity with hemorrhagic or serous 
detachment of the pigment epitheli- 
um in the treated eye. Most of the fel- 
low eyes (59%) in the cases of serous 
detachments of the pigment epitheli- 
um were in the visual acuity range of 
20/20 to 20/100, and most of the fel- 
low eyes (43%) in cases of hemorrhag- 
ic detachments of the pigment epithe- 
lium were in the visual acuity range 
of less than 6/200. 


Comment 


The term “exudative senile maculo- 
pathy”! implies that some fluid 
(serous, turbid, or hemorrhagic) is 
present under the retinal pigment 
epithelium alone or is combined with 
fluid accumulation beneath the sen- 
sory retina in the area of the macu- 
la.>48-10 The leakage of this fluid is 
apparently from the choriocapillaris, 
either through an intact Bruch mem- 
brane, or through a defect in Bruch 
membrane, or from new vessels that 
have grown from the choriocapillaris 
through a defect in Bruch membrane. 
As a result, the pigment epithelium 
becomes detached, and, in 95% of the 
cases, the sensory epithelium also is 
detached over the pigment epithe- 
lium. 

In our cases, the amount of eleva- 
tion of the sensory epithelium varied, 
and, in general, the area involved 
was larger than the underlying pig- 
ment epithelial detachment. When 
the detachment of the sensory epithe- 
lium is very large or of long duration, 
or both, cystoid changes commonly * 
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occur. These have been demonstrated 
histologically as pockets of fluid that 
are present in the external plexiform 
layer at first, and then in other layers 
of the retina. On angiography, these 
cystoid changes take up (pool) the 
fluorescein in the later phases of the 
study (one-half hour or more) and 
seem to indicate some degree of irre- 
versible reduction of visual acuity. 

The senile aspect of the term exu- 
dative senile maculopathy refers to 
patients who are 50 years of age or 
older. From this study, it appears 
that the visual prognosis is poor for 
these patients, and the prognosis be- 
comes worse as the patient’s age goes 
beyond 50. Hemorrhagic detachment 
of the pigment epithelium in patients 
under 50 is rare,”! unless it is associ- 
ated with presumed histoplasmic 
chorioretinitis. 

The exact cause of ESM is still 
unknown, although heredity, arterio- 
sclerotic changes of the choriocapil- 
laris, collagenous changes of the 
aged, primary pigment epithelial 
changes, and other changes have all 
been proposed.*!6-22-24:25 Separate clas- 
sifications of hemorrhagic vs serous 
detachment of the pigment epitheli- 
um have been made in the past,'® but 
sometimes there appears to be a defi- 
nite continuum between these two 
diseases? (as in cases 39 and 47). In 
addition, certain distinct retinal 
changes predispose to each of these, 
such as multiple large drusen of the 
posterior pole (cases 8, 31, 32, 39, 43, 
and 49). 

Fluorescein angiography is essen- 
tial in the management of patients 
with exudative senile maculopathy. 
The angiogram is an important guide 
in the selection of patients for treat- 
ment and for determining the specific 
plan for photocoagulation. The flu- 
orescein angiogram delineates quite 
specifically the two important prog- 
nostic factors: localization of the de- 
tachment in relation to the anatomi- 
cal fovea or functional fixation area, 
or both, and the presence of a subret- 
inal neovascular membrane. 

The visual results are much poorer 
when neovascularization is present 
than when it is absent (Fig 17). Also 
contributing to poor visual results is 
regrowth of previously treated and 
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% of Patients 


Better 


obliterated neovascular membrane. 
In one patient (case 36), this occurred 
26 months after laser treatment. Suc- 
cessful treatment does not, therefore, 
prevent further new vessel mem- 
brane formation, growth, and secon- 
dary hemorrhage. There were only 
three patients out of 34 with subret- 
inal neovascularization who had a 
final visual acuity of 20/20 to 20/100. 
This is in contrast to 14 of 31 patients 
without subretinal neovasculariza- 
tion who showed this level of final 
visual acuity. 


Same 


Fig 13.—Case 36. Right macula, 26 months 
after argon laser photocoagulation; acuity of 
20/70. Top left, Previously treated areas appear 
flat, but there is fresh hemorrhage and lipid 
deposition. Bottom left, Early phase fluorescein 
angiogram indicating old scar. Just below fovea 
is a subretinal neovascular membrane (arrow). 
Bottom right, Membrane leaks fluorescein pro- 
fusely (arrow). 


Worse 


The presence of blood in or under 
the retina is a problem in photocoagu- 
lation.*:!®!7 When blood is present in 
the more superficial layers of the reti- 
na (as when hemorrhage breaks 
through the retinal pigment epitheli- 
um and deeper retinal layers), laser 
treatment then causes the production 
of heat in these superficial layers, 
with probable resultant damage to 
the nerve fiber layer. Blood under the 
retina may also obscure or prevent 
the detection of subretinal neovascu- 
larization. When subretinal neovas- 
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% of Patients 


% of Patients 


% of Patients 


Preoperative Visual Acuity 20/20-20/100 


68% 
(13) 


Preoperative Visual Acuity < 6/200 





20/20-20/100 20/200-6/200 


Final Visual Acuity 


Fig 15.— Preoperative visual acuity results. 
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19% 
(3) 11% 
(1) 





< 6/200 


cularization is detectable, the blood 
may prevent adequate treatment of 
the lesion. 

Blood under the pigment epitheli- 
um appears to be a stimulus to fibro- 
vascular proliferation, and this may 
produce large disciform scars. The 
untreated eye of one patient (case 39) 
is an example. A review of our cases 
shows that generally a patient with a 
flat scar following treatment can read 
with low-vision aids, whereas most of 
the patients with untreated hemor- 
rhagic detachments developed a disci- 
form scar and the eye had no useful 
central vision. In those patients who 
had a hemorrhagic detachment of the 
pigment epithelium but were not 
treated, the visual acuity of the un- 
treated eye was 5/200 or worse in 73% 
of the cases, as compared to 41% of 
the treated eyes. Argon laser photo- 
coagulation tended in most of our 
cases to cause a flat pigment epitheli- 
al scar rather than a disciform organ- 
ized scar. 

From Fig 15, it can be seen that 
prognosis for vision with hemorrhag- 
ic detachment of the pigment epithe- 
lium is worse than it is in serous de- 
tachment of the pigment epithelium. 
If a patient has had a hemorrhagic 
detachment of the pigment epitheli- 
um and less than 6/200 visual acuity 
before treatment, he has virtually no 
chance for recovery of useful central 
visual acuity. (Ten of 11 cases re- 
mained in that acuity range.) Also, 
with hemorrhagic detachment of the 
pigment epithelium and preoperative 
visual acuity of 20/20 to 20/100, the 
chance the patient will maintain that 
vision after treatment is only 50% 
(five of ten patients had a reduction in 


=- visual acuity range). With serous 


detachment of the pigment epitheli- 
um, 13 of 19 patients maintained vis- 
ual acuity in the 20/20 to 20/100 
range. 

Pigment epithelial detachments 
generally seal down and form a flat 
scar within four to six weeks after 
treatment. At this time, fluorescein 
angiography was done for reevalua- 
tion and as a guide to retreatment. If 
flattening has not occurred by this 
time, retreatment is indicated (as in 
case 27). Retreatment is also done 
when the fluorescein angiogram indi- 
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cates that treatable (extrafoveal) 
neovascularization remains, when 
there is growth and extension of new 
vessels, or when new areas of pig- 
ment epithelium become detached or 
leak, or both. Often, the pigment epi- 
thelial detachment will flatten, but 
the associated overlying sensory epi- 
thelial detachment remains de- 
tached. 

In patients with bilateral multiple 
large drusen of the posterior pole, the 
fluorescein angiogram shows not only 
a hyperfluorescence of the drusen, but 
also shows many of the drusen to 
stain and hold the fluorescein into the 
later phases (one-half hour or more), 
simulating small pigment epithelial 
detachments. A few of these patients 
were seen before subpigment epi- 
thelial hemorrhage occurred. Prior to 
hemorrhage, no new blood vessels 
were found on fluorescein angiogra- 
phy (cases 8 and 39). However, they 
still had subsequent hemorrhage. 
Sanders et al,?° in discussing hemor- 
rhage as a result of drusen of the optic 
disc, postulated that the drusen 
caused breaks in the adjacent vessels 
on a mechanical basis. This seems 
reasonable in the tightly spaced tis- 
sue of the optic nerve head, but it does 
not seem probable in drusen in the 
macula. Perhaps some of these dru- 
sen overlap breaks in Bruch mem- 
brane and mechanically break the 
adjacent choriocapillaris. The real 
mechanism is unknown at this time. 

The results of this study suggest a 
beneficial effect of argon laser photo- 
coagulation in selected cases of exu- 
dative senile maculopathy, especially 


Fig 18.—Location of detachment in fovea. 
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Fig 16. — Preoperative subretinal neovascular membrane. 


Fig 17. — Preoperative subretinal neovascular membrane; relative to final visual acuity. 
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27% 
(10) 


% of Patients 


20/20-20/100 





20/200-6/200 


29% 
(10) 


Visual Acuity 


Fig 19.—Visual acuity of fellow eye in relation to hemorrhagic and serous. 


when the pigment epithelial detach- 
ment is serous and extrafoveal. Rec- 
ognizing that occasional patients 
with simple serous detachment of the 
pigment epithelium may remain rela- 
tively asymptomatic, we have elected 
not to treat these patients. When the 
disease process occurs in the fovea, 
and when hemorrhagic detachment of 
the pigment epithelium associated 


- with subretinal neovascularization is 


present, treatment with the argon 
laser is less effective but still appears 
to be beneficial when compared with 
the visual results of the untreated 
eyes. 

Since the natural history of ESM is 
not yet adequately documented, a 
larger controlled study with long- 
term follow-up study (five years or 
more) is recommended. 


Key Words. — Exudative senile maculo- 
pathy; macula; treatment; pigment. epi- 
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thelial detachment; laser photocoagula- 
tion; fluorescein angiography; senile disci- 
form detachment of macula. 
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Il. Complications of Argon Laser Treatment 


Howard Schatz, MD, Arnall Patz, MD, Baltimore 


Four eyes (6%) in a study of 71 eyes with 
exudative senile maculopathy had compli- 
cations that were directly attributable to 
treatment with argon laser photocoagula- 
tion. The specific cause in each case is 
discussed, with the common factor being 
excessive heat energy in relation to the 
energy-absorbing characteristics of the 
particular tissue involved , eg, a pigmented 
or hemorrhagic area. Great care, experi- 
ence, and control are necessary to avoid 
complications in laser treatment of this 
disease. 


hile the use of argon laser pho- 

tocoagulation in the treatment 

of exudative senile maculopathy has 

been reported to be of some benefit in 

selected cases,'” this paper describes 

complications that may accompany 
treatment. 

The methods and results of our 
treatment of 71 eyes with exudative 
senile maculopathy using the argon 
laser have previously been des- 
cribed.’* Four of the treated patients 
in this study (6%) had complications 
directly attributable to the use of the 
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argon laser. The data on the following 
cases are given in the Table in part I 
of this study.” 


Report of Cases 


Case 37.—A 75-year-old white woman 
was first seen in August 1970, because of 
decreased vision in the left eye for four 
months. Loss of visual acuity in the right 
eye had been noted for three years. Visual 
acuity measured 8/200 in each eye. The 
right macula showed a fresh hemorrhage 
under the retina, which was adjacent to an 
organized disciform scar. The left macula 
had a fresh hemorrhagic detachment of 
the pigment epithelium that had broken 
through under the sensory retina, and on 
fluorescein angiography, a subretinal neo- 
vascular membrane was present (Fig 1, 
top right and left, bottom left). 

Argon laser photocoagulation of moder- 
ate intensity was applied to the left macu- 
la in a horseshoe pattern. Breakthrough 
hemorrhage from the vasculature under 
the retina occurred at the time of treat- 
ment (Fig 1, bottom right), though the 
detachment sealed down to a flat scar. 
Twenty months after treatment, visual 
acuity improved to 20/200 in the right eye. 
A flat scar remained in the left macula, 
and no hemorrhage, neovascularization or 
leakage was seen; however, there was a 
new neovascular membrane temporal to 
the previous treatment area (Fig 2). 

Comment.— This case shows that 
argon laser photocoagulation of a 
hemorrhagic detachment of the pig- 
ment epithelium with a large sub- 
retinal neovascular membrane caused 
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Fig 1.—Case 37. Left macula; acuity of 8/200. 
Top left, Hemorrhagic detachment of pigment 
epithelium; hemorrhage (arrows) has broken 
through pigment epithelium and lies under reti- 
na (sensory epithelium). Top right, Early flu- 
orescein phase showing circle of subretinal 
neovascular membrane (arrows). Bottom left, 
Profuse leakage of fluorescein from subretinal 
vessels. Bottom right, After argon laser photo- 
coagulation. Choroidal hemorrhage has result- 
ed from laser therapy. Note laser lesions 
(arrows). 


flattening of the detachment and ob- 
literation of the membrane, but did 
not prevent development of neovascu- 
larization in an area not treated. This 
case also demonstrates that subreti- 
nal hemorrhage can be a complication 
during argon laser treatment. Even 
though the energy applications were 
only of moderate intensity, a break- 
through hemorrhage occurred at the 
time of treatment. Fortunately, the 
hemorrhage was self-limited and 
caused no reduction of vision or re- 
sultant disciform scar. This case 
demonstrates the potential hazard in 
the use of argon laser photocoagula- 
tion in exudative senile maculopathy, 
especially when the disease is associ- 
ated with subretinal neovascular 
membrane formation. 

Cask 44.— A 72-year-old white man was 
first seen in October 1971. He had no ocu- 
lar complaints but was referred because, 
on routine ocular examination by his own 
ophthalmologist, an elevation of the left 
macula was found. His visual acuity was 
20/20 in the right eye and 20/40 in the left 
eye. Results of examination of the patient 
and fluorescein angiography showed that 
the right eye had drusen in the macula, 
and the left macula had a pigment epi- 
thelial detachment (3 disc diameters in 


i ; size) adjacent to the fovea, with a shallow 
Fig 2.—Case 37. Left macula, 20 months after argon laser photocoagulation; acuity of 20/200. J 


Left, Large flat argon laser scars of pigment epithelium. Right, New subretinal neovascular mem- Baur y epithelial detachment that in- 
brane (arrows). volved the fovea (Fig 3). 


The pigment epithelial detachment was 
treated with the argon laser photocoagula- 
tor. Because of the turbidity of the detach- 
ment, a relatively high amount of energy 
was necessary to cause a visible laser le- 
sion. Treatment was applied over the reti- 
na at the edge of and temporal to the de- 
tachment; however, the energy was not 
reduced and the high-intensity beam of 
energy caused a choroidal vessel to rup- 
ture. The blood came through the retina, 
into the vitreous, and dropped down in the 
vitreous cavity inferiorly. Immediately, 





Fig 3.—Case 44. Left macula. Left, Large 
pigment epithelial detachment; acuity of 
20/40. Right, Fluorescein pooling in extrafoveal 
pigment epithelial detachment. 
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choroid into vitreous. Note heavy areas of argon laser photocoagulation ( 


Stop it. 


the spot size of the argon laser photocoagu- 
lator was doubled by the operator and heat 
was delivered to the hemorrhaging choroi- 
dal area just temporal to the original de- 
tachment, controlling the hemorrhage 
(Fig 4). 

On examination one week later, the vi- 
sion in the left eye was reduced to 8/200. 
There was a large detachment of the sen- 
sory epithelium, and horizontal traction 
folds were present in the macula. The area 
of the previous hemorrhage was sealed 
and no new hemorrhage was present. The 
vitreous was slightly hazy because of the 
residue of the previous hemorrhage. 

One month later, the vision in the left 
eye was 20/20. The pigment epithelial 
detachment was completely scarred down 
and flat. There was a slight horizontal 
detachment of the sensory epithelium 
superior to the fovea (Fig 5). 

Four months later, visual acuity 
dropped to 20/50. Results of examination 
of the patient and fluorescein angiography 
showed that there was a fresh detachment 
of the pigment epithelium inferior to the 
macula, with a large detachment of the 
sensory epithelium (Fig 6). After this de- 
tachment was treated, it sealed down 
within one month. Visual acuity dropped 
further to 20/100 and remained at that 
level, as observed in June 1972. At that 
time, the pigment epithelium was flat, but 
there was a horizontal detachment of the 
sensory epithelium above and including 
the fovea, secondary to traction from ex- 
cessive scar formation at the site of the 
original choroidal macular rupture (Fig 7). 


Comment.—This patient had a 
pigment epithelial detachment that 
sealed down after argon laser treat- 
ment, but excessive heat delivery to 
the choroid resulted in hemorrhage. 
The scar formation at the site of this 
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hemorrhage caused horizontal trac- 
tion of the retina, resulting in a sen- 
sory epithelial detachment. 

This case demonstrates that exces- 
sive photocoagulator energy can 
cause choroidal vascular rupture, 
hemorrhage, and resultant excessive 
scar formation with a macular trac- 
tion detachment. The case also dem- 
onstrates that successful sealing of a 
pigment epithelial detachment does 
not preclude the occurrence of a new 
pigment epithelial detachment in a 
different area. 


CasE 63.—A 62-year-old white woman 
was first seen in October 1971 with a com- 
plaint of gradual reduction of visual acuity 
of both eyes over five years. Six months 
previous to the visit, she was able to read 
newspaper print with bifocals, but she is 
currently using a magnifying glass. Vis- 
ual acuity was 20/100. in the right eye 
and 8/200 in the left. Results of examina- 
tion of the patient and fluorescein angiog- 
raphy showed a turbid pigment epithelial 
detachment of the right macula with much 
pigment epithelial hyperplasia and prolif- 
eration (Fig 8, left and center). The left 
macula had a large, atrophic, depigmented 
scar. In addition, both posterior poles 
showed multiple drusen. Two months lat- 
er, the vision dropped in the right eye to 
20/200, and argon laser photocoagulation 
was placed in a horseshoe pattern on the 
pigment epithelial detachment and its 
edges (Fig 8, right). 

Three weeks later, the vision in the 
right eye dropped to 9/200 and has re- 
mained there since. The lesion underwent 
scar formation that involved the fovea. 
Results of follow-up examination and flu- 
orescein angiography six months later 
showed a macular pigment epithelial scar 





Fig 4.— Case 44. Left macula and area inferotemporal to macula, immediately after argon laser photocoagulation. Note breakthrough hemorrhage from 
arrows), most of which were placed after hemorrhage occurred in an attempt to 


Fig 5.—Case 44. Left macula, one month aft- 
er argon laser photocoagulation; acuity of 
20/20. Note horizontal traction lines through 
fovea from previous hemorrhage and heavy 
treatment (arrows). 





in the right eye (Fig 9). 

Comment.—This patient had a 
turbid pigment epithelial detachment 
of the macula, with 20/200 visual 
acuity, which was treated outside of 
the foveal fixation area; however, the 
lesion underwent scar formation and 
vision became reduced to 9/200. In 
retrospect, from review of the photog- 
raphy, the pigment epithelial detach- 
ment had a large amount of pigment 
hyperplasia and proliferation preop- 
eratively, possibly indicating a pre- 
disposition to excessive scar forma- 
tion from photocoagulation. 

It appears, therefore, that argon 
laser photocoagulation in this case 
may have stimulated pigment epi- 
thelial scar formation in an excessive 
fashion, causing a reduction of visual 
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Fig 6.—Case 44. Left macula, five months after argon laser photocoagulation; acuity of 20/50. 
Left, Fresh pigment epithelial detachment below macula (arrow). Right, Early fluorescein pooling in 
pigment epithelial detachment (white arrow); fluorescence of previously treated pigment epithelial 


scar (black arrow). 





Fig 7.—Case 44. Left macula, eight months 
after argon laser photocoagulation; acuity of 
20/100. Pigment epithelial scars and horizontal 
traction folds through macula. 


Fig 8.—Case 63. Right macula; acuity of 20/200. Left, Turbid macular pigment epithelial detachment with pigment proliferation. Center, Fluorescein 
pooling of pigment epithelial detachment. Right, After argon laser photocoagulation of pigment epithelial detachment. 





acuity. A large amount of pigment 
that was associated with the preop- 
erative lesion possibly predisposes 
the epithelium to hypertrophic scar 
formation. 


Case 29.—A 57-year-old white woman 
was first seen in January 1971 because of 
reduced vision in the right eye for four 
months. She complained that she had had 
poor vision in the left eye for 15 years. 
Visual acuity was 20/70 in the right eye 
and 3/200 in the left. Results of examina- 
tion of the patient and fluorescein angiog- 
raphy in the right eye revealed a hemor- 
rhagic detachment of the pigment epithe- 
lium with a small fibrovascular mound of 
scar tissue just temporal to the foveal 
edge. There was also a detachment of the 
pigment epithelium just superior to the 
papillomacular bundle. Inferior to the fo- 
vea there was lipid in the retina (Fig 10, 
top left and right, bottom left). The left 
macula had an old pigment epithelial scar. 

The right eye was treated with the ar- 
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gon laser photocoagulator in a horseshoe 
pattern around the parafoveal hemorrhag- 
ic detachment of the pigment epithelium 
and directly to the pigment epithelial de- 
tachment above the papillomacular bun- 
dle. One day after treatment, the visual 
acuity in the right eye dropped to 10/200. 
Results of examination revealed two spots 
of excessive argon laser photocoagulation 
just superior to the fovea and a slight sen- 
sory epithelial detachment over the macu- 
lar area (Fig 10, bottom right). Within six 
weeks, however, the detachment had flat- 
tened, the preexisting hemorrhage had 
cleared, and the visual acuity had im- 
proved to 20/40. 

Fifteen months after treatment, the vis- 
ual acuity was 20/30 in both eyes and the 
macula was flat (Fig 11, left). However, 
fluorescein angiography showed two new 
foci of activity. One was a very small flat 
detachment just inferotemporal to the fo- 
vea, and the other was a 1-disc diameter 
serous detachment of the pigment epithe- 
lium superior to the macula (Fig 11, right). 


Comment.—This patient had a 
hemorrhagic detachment of the pig- 
ment epithelium just temporal to the 
fovea in the right eye and was treated 
with the argon laser photocoagulator. 
Immediately postoperatively, the 
visual acuity dropped from 20/70 to 
10/200 but eventually improved to 
20/40. After 15 months, the lesion 
was flat and there was less lipid, but 
two newly active areas of detachment 
were seen. 

Argon laser photocoagulation spots 
that are placed very close to the fovea 
tend to be much “hotter” in their ef- 
fects than spots placed further away, 
even though the timing and power 
setting is the same. This is because 
the denser pigment epithelium in the 
foveal area and the xanthophyllic 
pigment in the retina of the foveal 
area absorb the light energy more 
efficiently. Heavy photocoagulation 
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Fig 9.—Case 63. Right macula, six months 
after argon laser photocoagulation; acuity of 
9/200. Slightly raised pigment epithelial scar. 


lesions in this area tend to increase a 
preexisting detachment of the senso- 
ry epithelium over a pigment epi- 
thelial detachment. 


Comment 


Four of the patients in this study 
had complications as a consequence of 
the use of the argon laser. The com- 
mon factor in the occurrence of these 
complications appeared to be exces- 
sive heat when the laser energy ap- 
plied was too much for that particular 
tissue. 

In case 37, a power setting for the 
laser was obtained for normal retina 
temporal to the lesion. When this 
same amount of energy was applied 
to the hemorrhagic lesion, the blood 
absorbed the laser energy more effi- 
ciently than had the retina. Choroi- 
dal hemorrhage occurred, and this 
broke through under the retina (Fig 
1, bottom right). However, the de- 
tachment sealed down to a flat scar, 
and the visual acuity improved to 
20/200. This case demonstrates that, 
when treating a subretinal neovascu- 
lar membrane, hemorrhage can re- 
sult from moderately intense energy 
applications, even though this inten- 
sity is desirable for this lesion. Laser 
energy should be reduced when areas 
that maximally absorb the energy, 
eg, hemorrhage and pigment, are to 
be treated. 

In case 44, the pigment epithelial 
detachment was very turbid (Fig 3, 
left), and thus more laser energy was 
required to produce a visible lesion. 
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Fig 10.—Case 29. Right macula; acuity of 20/70. Top left, Hemorrhage and lipid. Top right, Early 
fluorescence of fibrovascular membrane just temporal to fovea (arrow). Bottom left, Late pooling of 
fluorescein at two discrete detachments (arrows). Bottom right, After argon laser photocoagulation. 
Note two spot lesions (arrows) from excessive laser energy adjacent to fovea. 


Fig 11.—Case 29. Right macula, 15 months after argon laser photocoagulation; acuity of 20/30. 
Left, Flat pigment epithelial scar in macula. Right, Pigment epithelial scar of previously treated 
detachments (black arrows) and two new areas of detachment (white arrows). 
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When this high-energy photocoagula- 
tion was then placed at the edge of 
the lesion, a choroidal hemorrhage 
occurred that broke through pigment 
epithelium and sensory retina into 
the vitreous (Fig 4). The hemorrhage 
cleared uneventfully in approximate- 
ly one week, but a horizontal traction 
detachment through the macula oc- 
curred and the visual acuity de- 
creased to 20/100. These results ex- 
hibit the need to adjust the laser en- 
ergy according to the absorption qual- 
ities of the tissues to be treated. 

In case 63, the fluid under the fo- 
veal pigment-epithelial detachment 
was very turbid. The lesion also had 
much pigment-epithelial hyperplasia 
and proliferation (Fig 8, left and cen- 
ter). The intensity of the laser was 
increased in order to produce a lesion 
through the turbid fluid. However, 
the darker-than-normal retinal pig- 
ment epithelium absorbed excessive 
. energy, and a hypertrophic foveal 
scar resulted (Fig 9), with reduction 
in visual acuity. 

In case 29, the laser spots were 
placed very close to the fovea. Two 
excessive coagulation lesions were 
produced in this area (Fig 10, bottom 
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right) that caused a highly elevated 
sensory epithelial detachment, with 
an immediate decrease in vision from 
20/30 to 10/200. The detachment 
sealed down in six weeks, with return 
of vision to 20/40. Visual acuity has 
remained at 20/30 for a follow-up pe- 
riod of 15 months. This case demon- 
strates that special care should be 
taken in placing laser spots close to 
the fovea, not only in consideration of 
rod and cone preservation but also 
because excessive absorption of heat 
near the fovea seems to render the 
fovea susceptible to elevation of 
preexisting sensory epithelial detach- 
ment. 

These four complications indicate 
that great care and experience are 
necessary when the argon Jaser pho- 
tocoagulator is used in the treatment 
of exudative senile maculopathy. 
Special effort must be made at all 
times to maintain exact control on 
the amount of effective delivery of 
heat energy into the macular area 
with each application of laser energy. 


Key Words. — Exudative senile maculo- 
pathy; macula; complication; treatment; 
pigment epithelial detachment; laser pho- 
tocoagulation. 
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Rhomboid Flap in 
Ophthalmic Plastic Surgery 


Jokn D. Bullock, MD; Neal Koss, MD; 
Stephen V. Flagg, MD, New Haven, Conn 


The rhomboid flap is a useful plastic 
surgical technique to cover defects cre- 
ated by simple excisions in the shape of a 
rhombus. An excision by this technique of a 
basal cell carcinoma in the area of the lat- 
eral brow is illustrated. The mathematical 
basis of this flap is briefly discussed. 


he rhomboid flap is a useful plas- 

tic surgical technique to cover 

defects created by simple excisions in 

the shape of a rhombus. This flap was 

described in a 1946 Russian mono- 

graph by Limberg! and a condensed 
English version in 1966.? 

We have found this technique to be 
particularly useful in the excision of 
lesions in the area of the lateral brow 
and would like to familiarize ophthal- 
mologists with this useful procedure. 

In geometry, a rhombus is defined 
as a parallelogram with four equal 
sides. A corollary of the definition is 
that the diagonals are always perpen- 
dicular and bisect the corner angles. 
Because it is a parallelogram, oppo- 


site angles are equal, adjacent angles ~ 


are supplementary, ie, add up to 180°, 
and the diagonals bisect each other. 
Figure 1 (top left) shows a rhombus 
with these facts illustrated. 


Technique 


The flap is constructed as follows: The 
lesion is outlined by a rhombus encom- 
passing the area to be excised (Fig 1, top 
right). The flap is created by extending the 
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diagonal a length equal to a side of the 
rhombus (a, =a) and then drawing a line 
parallel to a, and of the same length (a, = 
a,==a) (Fig 1, center left). The area inside 
the rhombus is then excised. The flap is 
created by incising along a, and a, and 
undermining subcutaneously to elevate 
the flap and then it is transposed into the 
defect (Fig 1, center right). Flap points f, 
and f, meet defect points d, and d, respec- 
tively and lines a, and a, meet to close the 
defect created by the flap in a primary clo- 
sure. The resultant theoretical closure is 
shown (Fig 1, bottom left). 


Surgical Procedure 


Figure 2 illustrates a clinical example. 
A 42-year-old white woman complained of 
the presence of a circular erythematous 
lesion located lateral to the left brow. Ex- 
cision utilizing a simple ellipse was con- 
templated, but it was believed that lateral 
canthal distortion or a cicatricial ectro- 
pion might have resulted. For this reason, 
a rhomboid flap was performed under local 
anesthesia. The surgical area was infil- 
trated with 2% lidocaine (Xylocaine) com- 
bined with 1:100,000 epinephrine. The le- 
sion (arrows) is circumscribed by a rhom- 
bus, and the flap (F) is drawn (Fig 2, top 
left). The area inside the rhombus is ex- 
cised and the flap is created (Fig 2, top cen- 
ter). The surrounding area is widely un- 
dermined and the flap is then elevated 
using skin hooks (Fig 2, top right). The 
flap is sutured subcutaneously (with 4-0 
chromic sutures) into the defect at the cor- 
ners (Fig 2, bottom left). At this step, a 
“dog ear” occasionally results at point P, 
which can be excised in the usual way.’ In 
the present case, however, such a dog ear 
was not produced. In addition, a small re- 
sidual gap may exist between the arrows, 
but this gap is closed by suturing these 
points together, subcutaneously. 

Interrupted skin sutures with 6-0 silk 
complete the procedure (Fig 2, bottom cen- 
ter). The resulting scar four months post- 
operatively is barely visible (Fig 2, bottom 
right). The lesion was a superficial basal 
cell carcinoma “excised with adequate 
margins.” 
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Fig 1.—Top left, Rhombus with sides equal to a, apex angle b, and 
adjacent angie c. Relationship b+c= 180° always holds. Diagonals 
are perpendicular and bisect each other, apex, and adjacent angles. 
Top right, Excision in shape of rhombus is outlined. Center left, 
Rhomboid flap, which will be used to close defect, is drawn. Center 
right, Transposition of flap to fit into defect after excision. Bottom left, 
Theoretical resultant wound closure following rhomboid flap proce- 
dure. Bottom right, With construction, defect and flap are congruent. 


= 


` 


204 Arch Ophthalmol/Vol 90, Sept 1973 





_ Rhomboid Flap/Bullock et al 


Fig 2.—Top left, Circular basal cell carcinoma (arrows) lateral to brow is circumscribed by rhombus, 
and flap (F) is shown. Top center, Area inside rhombus is excised and flap is created. Top right, Flap 
(arrows) is elevated using skin hooks. Bottom left, Flap (F) is sutured subcutaneously at corners into 
defect. Small “dog ear” may be present at point P. If small gap exists between arrows, points in- 
dicated by arrows are sutured together, subcutaneously. Bottom center, Skin sutures in place 
closing the rhomboid flap. Bottom right, Resulting scar, barely visible, four months postoperatively. 


Analysis 


A detailed mathematical analysis 
of the rhomboid flap is beyond the 
scope of the present paper and is re- 
ported elsewhere by .Lister and 
Gibson* and by J. D. Bullock, MD, 
and N. Koss, MD (unpublished data). 
However, a brief summary seems 
appropriate: 

1. For the flap to fit the defect ex- 
actly, the apex angle of the rhombus 
must be 60° (Fig 1, bottom right). 
This is the recommended angle to 
use in the construction of the rhom- 
bus when excising an elliptical le- 
sion. 

2. For circular lesions, an apex 
angle of 90° is recommended if the 
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skin is not under much tension. With 
a 90° angle, the flap theoretically 
must be stretched about 40% in order 
to fit the defect. This size disparity 
can be greatly reduced, however, by 
undermining the defect. The advan- 
tages of the 90° flap when excising 
circular lesions include minimization 
of the scar length and minimization 
of the area of excess normal tissue 
excised along with the lesion. 


Conclusion 


As illustrated by the case above, 
circular lesions can be excised and 
closed by a 90° rhomboid flap with an 
excellent cosmetic and functional 
result, in spite of the lack of exact 


congruity and slight size discrepancy 
between the flap and the defect, pro- 
vided that the skin is adequately lax 
in order to allow some stretching and 
transposing of the flap. The lateral 
brow is an ideal location for this pro- 
cedure 
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Drusen and Disciform Macular 
Detachment and Degeneration 


J. Donald M. Gass, MD, Miami, Fla 


Follow-up studies on 200 patients who 
had macular drusen were done for an aver- 
age of four years. Loss of central vision 
was caused by disciform detachment of the 
pigment epithelium and retina, or less often 
by geographic atrophy of the pigment epi- 
thelium and retina. The average age of 
onset of loss of central vision in the first 
eye was 66 years and in the second eye 70 
years. 

No clinical fluorescein angiographic or 


electrophysiologic criteria were found to . 


differentiate patients with familial from 
those with so-called senile drusen. Proba- 
bly all patients with macular drusen have 
the same autosomal dominant heredode- 
generative disease, which rarely causes 
significant loss of central vision prior to 
the sixth and seventh decades of life. 

Fifty-three patients were treated with 
photocoagulation, the value of whichis still 
uncertain. 


here is still controversy concern- 

ing the terms familial drusen, 
senile drusen, senile macular degen- 
eration, and senile disciform macular 
degeneration. It is generally accepted 
now that Hutchinson-Tay central 
guttate choroiditis,! Doyne honey- 
comb choroiditis,?®> Holthouse-Bat- 
ten superficial choroiretinitis,t and 
malattia levantinese® are names de- 
scribing the same disease, familial or 
dominantly inherited drusen. While 
some authors’ believe these patients 
are different from those with senile 
drusen, the criteria for making this 
distinction are not clear. 

For many years after the classical 
description of macular drusen® and 
disciform macular detachment,*" the 
close relationship of the two diseases 
was generally overlooked. More re- 
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cently, authors have stressed the 
frequency with which drusen are 
noted in the opposite eye of older pa- 
tients who have disciform macular 
lesions. #215 

The term “senile macular degener- 
ation” has been used since it was first 
described as a clinical entity by 
Haab!* in 1885 to refer to a variety of 
pigmentary and atrophic changes in 
the macular region. These changes, 
in most instances, are indistinguish- 
able from those described in patients 
with senile macular drusen and vari- 
ous stages of disciform detachment. 
While Duke-Elder’’ states that a he- 
reditary tendency in senile macular 
degeneration is not marked, other 
authors!16.18-20 believe that it is a 
heredodegenerative disease. 

While many forms of medical 
therapy for the disease have been 
proposed for these patients, there is 
no convincing evidence that any are 
of value. Recently, photocoagulation 
has been proposed as a_ possible 
means of reversing early senile disci- 
form detachment of the macula,!5-2!-30 
and also as a potential means of pre- 
venting disciform detachment.??9 

The evaluation of the effectiveness 
of treatment for these patients is 
difficult because of the lack of suffi- 
cient information concerning the 
natural course of this disease. Only a 
few studies of large series of these 
patients are available. 121431 

The purposes of this report are (1) 
to summarize the clinical findings 
and course of 200 patients on whom 
follow-up studies were done at the 
Bascom Palmer Eye Institute (BPED 
for macular drusen and its complica- 
tions since 1960; (2) to formulate 
guidelines for counseling patients 
concerning the natural course and 
therapy for the disease; (3) to evalu- 
ate the effectiveness of photocoagula- 
tion as a means of favorably influenc- 
ing the natural course of this disease; 
and (4) to reinforce the concept that 
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familial drusen, senile macular dru- 
sen, senile macular degeneration, 
and senile disciform macular degen- 
eration are all names for the same 
heredodegenerative disease that af- 
fects primarily the retinal pigment 
epithelium, Bruch membrane, and 
the choriocapillaris, and only second- 
arily the retina. 


Methods 


Between June 1963 and January 1972, 
approximately 16,500 patients had fundus 
photographs at the BPEI. Approximately 
30% have had one or more fluorescein an- 
giographic studies. Since July 1965, photo- 
graphic evaluation has included routine 
stereo-color photographs and stereo-black- 
and-white angiographs. The techniques of 
stereo-fundus photography and stereo- 
angiography have been reported previous- 
ly.** During the past three years, the Baird 
Atomic Interference B4 filter and a Wrat- 
ten 12 yellow filter have replaced the orig- 
inal Wratten 47 and 15 filters in the Zeiss 
fundus camera. 

The fundus photographs of patients cod- 
ed as drusen of Bruch membrane, familial 
drusen, Doyne honeycomb choroidopathy, 
senile macular degeneration, senile disci- 
form macular degeneration, and Kuhnt- 
Junius macular degeneration through 
December 1969 were reviewed. In 258 pa- 
tients, the media were sufficiently clear to 
obtain good quality photographs, and 
sufficient clinical information was on file 
to substantiate the diagnosis. Special care 
was taken to exclude patients with other 
causes of disciform detachment, such as 
myopic degeneration, pseudoxanthoma 
elasticum, Paget disease, the presumed 
ocular histoplasmosis syndrome and Toxo- 
cara canis, as well as patients with fundus 
flavimaculatus, fundus albipunctatus, and 
central areolar choroidal sclerosis. 

During the years 1970 and 1971, an at- 
tempt was made to recall all of these pa- 
tients for examination and to obtain inter- 
val and follow-up information from their 
referring physicians. Eighty-five of these 
patients were not available for follow-up 
studies for a variety of reasons. One 
hundred eighty patients with a two-year 
or greater follow-up period were included 
in this study. An additional 20 patients 


Fig 1.—Grading of macular drusen. Left, Grade 1; center, grade 2; right, grade 3. 


treated with photocoagulation and with 
only a one-year follow-up period were also 
included. Approximately 50% of the 200 
patients have had follow-up studies by the 
author at periodic intervals during the 
past eight years as a part of a large clinical 
study of macular diseases. One hundred 
ninety patients had complete ophthalmic 
evaluation at the BPEI. The history and 
findings in ten patients seen at the BPEI 
for photographic evaluation only were 
obtained from the referring physician. 
One hundred forty-nine patients were 
photographed on two or more occasions 
over a period averaging four years. The 
remainder had photographs only on a sin- 
gle occasion. Most had one or more fluores- 
cein angiographic studies. 

Fifty-three of the 200 patients had pho- 
tocoagulation in 56 eyes. The xenon photo- 
coagulator and the ruby laser were used in 
all but one eye, which was treated with the 
argon laser. 

Thirty-six of the 200 patients and 16 
others with macular drusen and disciform 
detachment seen during the past year for 
the first time had electroretinography and 
electro-oculography, which were per- 
formed using the techniques of Arden et 
al and the guidelines for interpretation 
suggested by Henkes.” 

In this report, the term “disciform de- 
tachment and degeneration” will be used 
to refer to the three basic pathologic pro- 
cesses that lead to significant loss of cen- 
tral vision in patients with drusen: (1) se- 
rous exudation from the choriocapillaris 
through an intact Bruch membrane into 
the subpigment epithelial space and then 
into the subretinal space, producing vary- 
ing degrees of serous detachment of the 
pigment epithelium and retina; (2) neo- 
vascular ingrowth through breaks in 
Bruch membrane into the subpigment epi- 
thelial space with serous and hemorrhagic 
detachment of the pigment epithelium and 
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retina; and (3) geographic or areolar atro- 
phy of the pigment epithelium and retina, 
usually with no evidence of defects in 
Bruch membrane. Each of these patho- 
logic alterations presents a characteristic 
funduscopic appearance that can be iden- 
tified best with biomicroscopy, stereo- 
fundus photography, and stereoangiogra- 
phy. 545 


Fig 2.—Progressive development of drusen in 
one patient. Top, August 1965; bottom, Decem- 
ber 1971. 











For purposes of presentation, the pa- 
tients with drusen in the macula and para- 
macular regions are subdivided into three 
groups based on the findings when seen 
initially at the BPEI: group 1, those with 
no evidence of disciform detachment and 
degeneration in either eye; group 2, those 
with disciform lesions in only one eye; and 
group 3, those with bilateral disciform 
detachment and degeneration. 

The size and number of drusen in the 
macular area were arbitrarily grade 1, 2, 
or 3 (Fig 1). Although in retrospect it 
would have been desirable to grade the 
degree of drusen deposition that was pres- 
ent in the peripheral fundi of all of these 
patients, no attempt was made to do so. 


Group Findings 


Group 1. Bilateral Drusen With- 
out Detachment. — Initial Examina- 
tion. — Forty-nine patients had dru- 
sen in the macular or paramacular 
region bilaterally when first seen at 
the BPEI. Seventeen were men and 
32 were women; 47 were white and 
two were Negro. The average age 
when first seen at the BPEI was 61 
years (range, 29 to 81 years). When 
first examined at the BPEI, visual 
acuity in both eyes was 20/20 or bet- 
ter in 21 of the 49 patients, and 20/25 
to 20/40 in 18 patients. Four patients 
had 20/50 to 20/200 visual acuity in 
one or both eyes due to nuclear scle- 
rotic cataracts. Three patients had a 
visual acuity of 20/70 to 20/400 in one 
eye because of other diseases affect- 
ing central vision (rhegmatogenous 
retinal detachment, optic atrophy, 
and acute multifocal posterior placoid 
pigment epitheliopathy**). 

The drusen in the macular region 
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in these patients were graded as fol- 
lows: grade 1, 15 patients; grade 2, 26 
patients; and grade 3, three patients 
(Fig 1). Five patients had many dru- 
sen scattered in the perimacular, 
peripapillary, and peripheral regions, 
but virtually none centrally. In ap- 
proximately two thirds of the pa- 
tients, the size and distribution of 
drusen were symmetrical in the two 
eyes. In most, the drusen were cen- 
tered in the macular area. In some, 
they were centered temporal to the 
macula; in a few, they were located in 
the nasal area or above or below the 
macula. Biomicroscopic examination 
of the fundus often revealed many 
drusen not seen in the fundus photo- 
graphs. Retro-illumination with the 
slit beam was helpful in detecting 
drusen that were not visible ophthal- 
moscopically because of the minimal 
thinning and loss of pigment from the 
overlying pigment epithelium. The 
three-mirror gonioprism was particu- 
larly useful in detecting the many 
small drusen scattered throughout 
the peripheral fundus in most of these 
patients. Fluorescein angiography 
also detected some drusen missed by 
other methods of examination. 
Follow-Up Examinations.—The av- 
erage period of follow-up after the 
patient’s initial visit to the BPEI was 
4.9 years. Thirty-three patients had 
two or more photographic studies 
over an average period of 4.7 years. 
Nine of the 49 patients developed 
loss of central vision in one eye due to 
disciform macular detachment or 
degeneration during the follow-up 
period. The average age at the time of 
visual loss was 75 years (range, 71 to 
79 years). Three patients had grade 1 
and six patients had grade 2 drusen. 
Five of these nine patients lost cen- 
tral vision in the second eye during 
the follow-up period. The average age 
of the patients at the time of visual 
loss in the second eye was 76 years 
(range, 73 to 81 years). Eight patients 
lost central vision due to disciform 
detachment in eight eyes and geo- 
graphic atrophy of the pigment epi- 
thelium in five eyes. Visual loss in 
one patient followed only by his local 
physician was attributed to senile 
macular changes of unspecified type. 
Forty patients did not develop dis- 
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Fig 3.— Fading of drusen (two patients). Top left, October 1967. Visual acuity of 20/40. Top right, 
Same patient, December 1971. Visual acuity of 20/40. Bottom left, August 1967. Visual acuity of 
20/15. Bottom right, Same patient, November 1971. Visual acuity of 20/25. 


ciform detachment or degeneration 
during the course of the study. Twen- 
ty-one patients had no loss in acuity 
(decrease of more than one line of 
acuity) in either eye during the study. 
Fourteen lost two lines of acuity asso- 
ciated with changes in the appear- 
ance of the drusen in at least one eye. 
Four patients lost more than two 
lines of acuity in at least one eye. 
This was associated with confluence 
of drusen in one patient, immature 
cataract in two patients, and corneal 
edema in one patient. One patient 
treated prophylactically in one eye 
with the ruby laser maintained a vis- 
ual acuity of 20/25 in both eyes one 
year after treatment. The only pa- 
tient with 20/200 visual acuity sec- 
ondary to cataracts on initial exami- 
nation achieved an acuity of 20/25 
following cataract extraction. Follow- 
up photographs in seven patients on 
whom follow-up studies were done for 
an average period of three years 


showed no change in the macular re- 
gion. Seventeen patients on whom 
follow-up studies were done for an 
average of five years showed an in- 
crease in the number and size of the 
drusen in the macula (Fig 2). There 
was fading or disappearance of some 
of the drusen in five patients on 
whom follow-up studies were done for 
an average of five years (Fig 3). Small 
areas of geographic atrophy of the 
pigment epithelium occurred in five 
patients on whom follow-up studies 
were done for an average of five years 
(Fig 4, top). 

Group 2. Disciform Detachment 
and Degeneration in One Eye.— 
Initial Examination. — Ninety-one 
white patients had loss of central vis- 
ion in one eye (50 right eyes and 41 
left eyes) secondary to disciform mac- 
ular detachment or degeneration at 
the time of initial examination at the 
BPEI. All had drusen in the macula 
of the opposite eye. Fifty-two were 
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Fig 4.— Development and progression of geographic atrophy (two patients). Top left, December 
1964. Visual acuity of 20/30. Top right, Same patient, November 1966. Visual acuity of 20/40. Bot- 
tom left, November 1969. Visual acuity of 20/200. Bottom right, Same patient, November 1971. 
Visual acuity of 20/200. 


women and 39 were men. Their aver- 
age age when first seen at the BPEI 
was 67 years (range, 49 to 82 years). 
Determination of the time of onset of 
loss of central vision in the first eye 
was difficult in many patients. The 
average age when loss of central vis- 
ion was first discovered in the first 
eye was 66 years (range, 51 to 81 
years). When seen initially at the 
BPEI, the visual acuity in the eye 
with disciform detachment was 
20/200 or less in 51 patients and was 
20/40 or better in 20 patients. Visual 
acuity in the eye without detachment 
was 20/20 in 30 patients and 20/40 or 
better in all but seven patients. Three 
of the seven patients had immature 
cataracts, one had a macular hole, 
one had an old central retinal artery 
occlusion, and two had suppression 
amblyopia. 
Findings in the symptomatic eye at 
the time of initial examination fol- 
* low: In six eyes there was a small ex- 
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trafoveal serous detachment of the 
pigment epithelium underlying a 
larger area of serous retinal detach- 
ment which extended into the central 
macular region. Ten eyes had large 
serous pigment epithelial detach- 
ments that extended into the central 
macular area. Sixty-six of the 91 eyes 
had various stages of serous and 
hemorrhagic or cicatricial disciform 
detachment of the macula associated 
with neovascular ingrowth from the 
choroid into the subpigment epitheli- 
al space. Nine eyes had geographic 
atrophy of the pigment epithelium 
involving the central macular area. 
The drusen in the opposite eye of 
each of the 91 patients were graded as 
follows: grade 1, 30 patients; grade 2, 
55 patients; and grade 3, six patients. 
Follow-Up Examinations. —Exami- 
nations of these patients were done 
for an average of four years after the 
initial visit to the BPEI. Fifty-nine 
of the 91 patients had two or more 


photographic studies. Thirty patients 
had photocoagulation in 32 eyes. 

At the last examination, the visual 
acuity in the first eye to develop a dis- 
ciform lesion was 20/200 or less, sec- 
ondary to late stages of disciform de- 
tachment and degeneration in all but 
18 eyes; the acuity was 20/50 or bet- 
ter in only ten eyes, six of which had 
received photocoagulation. There was 
remarkable recovery of useful central 
vision in two eyes following sponta- 
neous resolution of subretinal blood 
derived from an extrafoveal area of 
neovascularization (Fig 5). Two eyes 
with asmall perifoveal macular disci- 
form scar retained a visual acuity of 
20/50. 

Thirty-one of the 91 patients devel- 
oped loss of central vision in the sec- 
ond eye to become affected, secondary 
to disciform detachment and degener- 
ation of the macula. Of these 31 eyes, 
six had grade 1 drusen, 24 had grade 
2, and one had grade 3 drusen. The 
average age at the onset of visual loss 
in the second eye was 71 years (range, 
59 to 85 years). The average interval 
of time between the discovery of vis- 
ual loss in the first eye and the onset 
of loss in the second eye was 3.7 years 
(range, 0 to ten years). Eighteen of 
the 31 patients had rapid, permanent 
loss of vision in the second eye, which 
was secondary to disciform detach- 
ment. In 28 the visual acuity was 
20/200 or less when last seen. Two 
patients who received photocoagula- 
tion for serous detachment of the 
pigment epithelium and retina had 
resolution of their detachment and 
good acuity (20/30 and 20/25). 

The funduscopic and fluorescein 
angiographic studies done in the sec- 
ond eye prior to development of de- 
tachment were of value in predicting 
future macular detachment in only 
two patients. Both showed prominent 
areas of fluorescein staining in the 
paracentral region where no lesion 
was noted clinically. Both patients 
developed disciform detachment of 
the macula within several months. 
Serial photography was of value in 
predicting future visual trouble in 
those patients with geographic atro- 
phy of the pigment epithelium. The 
site of the geographic atrophy often 
began in the extrafoveal area and 
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gradually enlarged in a concentric 
fashion to spread into the foveal area 
over a period of many months (Fig 4). 

Sixty patients who were, on the 
average, 70 years of age when last 
seen did not develop macular detach- 
ment in the second eye. Thirty-eight 
patients had multiple photographic 
studies. Thirty-six patients had no 
loss of acuity (a decrease of more 
than one line in acuity). The remain- 
ing patients lost from two to four 
lines of acuity (none less than 20/80) 
during the study. Thirty-six patients 
had at least 20/30 or better and 50 
patients had 20/50 or better acuity. 
Only eight patients had lost three or 
four lines of acuity. This loss was sec- 
ondary to confluence of drusen in four 
eyes, macular hole in one eye, cata- 
ract in one eye, and was uncertain in 
two patients being followed by their 
local physicians. 

Twenty of these eyes on which fol- 
low-up studies were done for an aver- 
age of two years showed no change in 
the size or pattern of macular drusen. 
Twelve eyes followed up for an aver- 
age of over three years showed an 
increase in the number and size of 
macular drusen. In four eyes followed 
up for an average of four years, there 
was fading or partial disappearance 
of the drusen. Over a four-year peri- 
od, one patient developed calcification 
of the drusen. Three patients devel- 
oped small localized areas of extrafo- 
veal geographic atrophy of the pig- 
ment epithelium. 

Twenty-three patients (average 
age, 72 years) in group 2 were legally 
blind (20/200 or less in both eyes) 
from disciform detachment or degen- 
eration when they were last seen. 
Only two of these were under 65 
years of age. 

Group 3. Bilateral Disciform 
Detachment and Degeneration. — 
Initial Examination.—Sixty patients 
had disciform detachment or central 
geographic atrophy of the pigment 
epithelium in both eyes at the time of 
initial examination at the BPEI. All 
were white. Thirty-one were men and 
29 were women. Their average age 
was 70 years (range, 54 to 86 years) 
when they were seen initially at the 
BPEI. The average age of onset or 
discovery of visual loss in the first eye 
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was 66 years (range, 56 to 81 years). 
The right eye was affected first in 23 
patients and the left eye in 21 pa- 
tients. Sixteen patients were uncer- 
tain as to which eye was affected first. 
The average age of onset of loss of vis- 
ion in the second eye was 70 years 
(range, 53 to 81 years). The average 
interval between loss of central vision 
in the first and second eye was ap- 
proximately four years (range, 0 to 18 
years). The visual acuity was 20/200 
or less in 82 of the 120 eyes at the 
time of initial examination at the 
BPEI. It was 20/40 or better in only 
13 eyes. 

Eighty-eight eyes with serous and 
hemorrhagic or late cicatricial disci- 
form detachment had funduscopic 
and angiographic evidence of neovas- 
cular ingrowth from the choroid 
through Bruch membrane into the 
subpigment epithelial space. Blood or 
fibrovascular tissue or both extended 
beneath the pigment epithelium in 
the central macular area in 79 of the 
88 eyes. In nine eyes, the blood and 
fibrovascular tissue was confined to 
the extrafoveal area. In three of these 
nine eyes, blood in the subretinal 
space extended into the central macu- 
lar area. In only 18 eyes was there 
serous detachment of the pigment 
epithelium and retina without fundu- 
scopic or angiographic evidence of 
neovascular ingrowth through Bruch 
membrane. In ten eyes, the pigment 
epithelial detachment extended be- 
neath the fovea. Fourteen eyes had 
loss of central vision due to geograph- 
ic atrophy of the pigment epithelium. 


Geographic atrophy was bilateral in 
four patients and associated with dis- 
ciform detachment in six patients. 

Follow-Up Examination.—The av- 
erage period of follow-up in these 60 
patients was 3.3 years after their ini- 
tial visit to the BPEI. Forty-six pa- 
tients had two or more fundus photo- 
graphic studies. Twenty-three eyes of 
22 patients were treated with photo- 
coagulation. Twenty-six patients, in- 
cluding nine treated with photocoag- 
ulation, became legally blind within 
the first year after their initial visit. 
Forty-one patients (average age, 73 
years), including 16 treated with pho- 
tocoagulation, were legally blind 
(20/200 or less in both eyes) at their 
last examination. Only five legally 
blind patients were under 65 years of 
age. Only nine patients in group 3 
retained an acuity of 20/50 or better 
in at least one eye. 

The macular detachment resolved 
in nine eyes, seven of which had been 
treated with photocoagulation. In 
only five, however, was the acuity 
20/50 or better. Four eyes of three 
patients with persistent serous de- 
tachment of the pigment epithelium 
centrally maintained 20/40 or better 
acuity for an average period of almost 
two years. One patient with geo- 
graphic atrophy of the pigment epi- 
thelium maintained 20/50 acuity. 


Additional Results of the Study 


Other Ocular Findings.-— Ap- 
proximately one third of the 200 
patients in this study had varying 
degrees of a reticular pigmented net- 


Fig 5.— Spontaneous resolution of small hemorrhagic disciform detachment. Left, August 1964. 
Visual acuity of 20/25. Right, November 1971. Visual acuity of 20/40. 
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Fig 6.—Senile reticular pigment epithelial degeneration. Top left, Multiple drusen and network of 
pigment in the peripheral fundus. Top right, Fluorescein angiography. Dark areas (arrows) outline 
the subretinal pigment. Center, Multiple drusen (hematoxylin-eosin, original magnification x100). 
Bottom, Large pigment epithelial cells adjacent to drusen (hematoxylin-eosin, original magnifica- 
tion x 250). 


work (referred to at the BPEI as 
senile reticular pigmentary degener- 
ation) in the equatorial area of the 
fundus. It was often more evident 
nasally. When prominent, it was con- 
fused by some observers with bone 
spicule pigment migration into the 
retina. With the gonioprism, this 
peculiar pigment change was located 
beneath the retina and was closely 
associated with heavy drusen deposi- 
tion. Figure 6 depicts these changes 
in a 75-year-old man with only a few 
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drusen in the macular area. This pa- 
tient’s eye was enucleated because of 
malignant melanoma of the choroid. 
Microscopic examination revealed 
heavy drusen deposits; in some areas, 
focal collections of large pigment epi- 
thelial cells immediately adjacent to 
the drusen were seen. These cells are 
presumed to be the cause of the retic- 
ular network noted ophthalmoscop- 
ically. 

One patient with grade 1 macular 
drusen and many peripheral drusen 


had a localized 3-dise diameter size 
serous detachment of the pigment 
epithelium at the equator temporally. 
It was initially diagnosed as a malig- 
nant melanoma of the choroid. Dur- 
ing the past year, I have seen two 
other patients with macular drusen 
and similar peripheral pigment epi- 
thelial detachments (one serous and 
one hemorrhagic) that were misdi- 
agnosed as a choroidal melanoma in 
one case and a localized rhegmato- 
genous retinal detachment in the 
other. 

General Medical History.—The 
great majority of these patients were 
in good general health at the onset of 
visual loss. Twenty percent of the pa- 
tients had a history of hypertension of 
mild to moderate severity. Ten per- 
cent had diabetes which in most cases 
was managed with diet alone or oral 
hypoglycemic medications. Only one 
had significant retinal microangiopa- 
thy and that was discovered only af- 
ter fluorescein angiography. Approxi- 
mately 20% gave a past history of 
some cardiovascular disorder, my- 
ocardial infarction being the most 
common. Other than appendectomy, 
cholecystectomy was the most com- 
mon major operative procedure in 
this group (10%). 

In only a few instances was the pa- 
tient able to relate the onset of visual 
difficulty to his general health. De- 
tachment of the macula occurred in 
several patients during times of un- 
usual mental stress. Four patients 
developed hemorrhagic macular de- 
tachment while on anticoagulant 
therapy. 

Family History. —Thirty-eight pa- 
tients, eight in group 1 and 15 each in 
groups 2 and 3, had a family history 
of similar macular disease in one or 
more members of the family. Twenty- 
seven had one other family member 
affected (14 mothers; two fathers; 
seven sisters; three brothers, includ- 
ing one who was an identical twin; 
and one maternal uncle). Two female 
patients each had two affected sisters. 
One female patient had five affected 
sisters (Fig 7). A parent and one or 
more siblings were affected in five 
cases. The mother and father were 
affected in one family, and two sis- 
ters and a maternal grandfather were 
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Fig 7.—Five sisters with macular drusen. Top left, Right eye of sister one, age 63. Visual acuity of 20/50. Arrow indicates area of geographic atrophy of 
the pigment epithelium. Top center, Left eye of sister 2, aged 60 years, showing serous detachment of the pigment epithelium (arrows). Top right, Left 
eye of sister 3, aged 66 years. Bottom left, Left eye of sister 4, aged 69 years. Visual acuity of 20/30. Bottom center, Right eye of sister 5, aged 63 years. 
Visual acuity of 20/200. Note disciform scar (arrows) and large area of geographic atrophy of pigment epithelium. Bottom right, Left eye of sister 5. Visual 
acuity of 20/40. Note small central pigmented disciform scar and papillary geographic atrophy of the pigment epithelium. 


affected in another family. For ten 
patients, I was able to confirm the 
familial history either by examina- 
tion of the relative or by contacting 
the relative’s ophthalmologist. The 
average age of the 38 patients who 
had a family history of the disease 
was 66 years when they were first 
examined at the BPEI. 

Electro-oculography and Elec- 
troretinography.— Thirty-seven pa- 
tients in this study and 15 others 
seen in recent months with macular 
drusen and disciform detachment 
were studied with an electro-oculo- 
gram (EOG) and electroretinogram 
(ERG). 

Twenty-nine patients had normal 
EOG and ERG findings. Thirteen had 
peripheral and macular drusen only. 
Three patients had grade 1 drusen, 
seven patients had grade 2, and three 
patients had grade 3 drusen. Included 
in this group was the youngest pa- 
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tient (29 years) in the study. She had 
massive drusen deposition through- 
out the fundus and peripapillary re- 
gion with relative sparing of the 
macula and paramacular areas. She 
had a negative family history. Six- 
teen patients had disciform lesions of 
various sizes and stages of develop- 
ment in one or both eyes in addition 
to drusen. Eight patients had senile 
reticular pigmentary changes in the 
periphery. Eight patients had a histo- 
ry of one or more family members 
who had lost central vision from 
macular degeneration. This was con- 
firmed in three cases. One of the iden- 
tical twin brothers, each with grade 1 
drusen, had anormal EOG and ERG. 
Twelve patients had normal ERG 
and definitely abnormal EOG find- 
ings. Four patients had grade 2 dru- 
sen, two had grade 3 drusen, and six 
had various stages of disciform de- 
tachment in addition to drusen. 


Three of these 12 patients had a posi- 
tive family history of macular degen- 
eration. Two had senile reticular 
pigmentary changes in the periphery. 
Eleven patients had abnormal 
EOG and ERG studies. Three pa- 
tients had a family history of macular 
disease. In two patients, the studies 
were normal for one eye and abnor- 
mal for the opposite eye, which in one 
case had an old central retinal vein 
occlusion and in the other a large dis- 
ciform detachment. One patient had 
bilateral vitreous hemorrhage com- 
plicating his macular disease. Two 
patients had generalized hypopig- 
mentation of the pigment epithelium 
in addition to geographic atrophy of 
the pigment epithelium in the macu- 
la. One patient had angiographic evi- 
dence of diabetic microangiography. 
Five had no features to distinguish 
them from those patients with normal 
electrophysiologic studies. 
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Fig 8.—Collapse of serous detachment of the pigment epithelium following ruby laser photocoa- 


gulation. Top left, July 1970. Drusen in area of pigment epithelial detachment (arrows) have faded. 
Visual acuity of 20/40. Top right, Angiography outlines large area of pigment epithelial detachment 
(arrows). Bottom left, Multiple applications of one degree ruby laser treatment to margins of the 
detachment. Bottom right, One month later, detachment as well as many drusen have disappeared. 


Visual acuity of 20/40. 


Three of the five sisters whose eyes 
are in Fig 7 showed the following: sis- 
ter 1 (Fig 7, top left), normal EOG 
and ERG; sister 2 (Fig 7, top center), 
normal ERG and definitely abnormal 
EOG; sister 3 (Fig 7, bottom center 
and right), subnormal ERG in one eye 
and normal ERG in the other eye, and 
abnormal EOG in both eyes. 

Results of Photocoagulation 
Therapy. —Fifty-six eyes of 53 pa- 
tients (one in group 1, 30 in group 2, 
and 22 in group 3) were treated with 
one or more applications of xenon arc, 
ruby laser, or argon laser (one case). 
Two patients with drusen had multi- 
ple small ruby laser burns scattered 
in the extrafoveal areas as a prophy- 
lactic measure to prevent detach- 
ment. All other patients had treat- 
ment because of serous or hemor- 
rhagic detachment of the macula. 
* Photocoagulation was done by a va- 
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‘riety of surgeons who used different 


criteria and techniques for treatment. 
I treated 41 patients. 

Stereo-color photographs and ste- 
reo-black-and-white angiographs 
made prior to photocoagulation and 
stereo-color photographs made imme- 
diately following photocoagulation 
were available for review in all but 
one patient who was treated else- 
where during the course of this study. 

Eight patients with serous retinal 
detachment in the macula secondary 
to one or more small extrafoveal pig- 
ment epithelial detachments were 
treated by ruby laser (or argon laser 
in one patient) application to the area 
of pigment epithelial detachment. In 
six patients, the retina was reat- 
tached and the acuity returned to 
levels ranging from 20/25 to 20/60 in 
four patients, with an average follow- 
up of 15 months (range, 1 to 29 





months). In one patient with a deeply 
amblyopic eye, vision returned to the 
predetachment acuity of 20/200. One 
patient recovered a visual acuity of 
20/30 for approximately ten months 
before redetachment occurred. Four 
additional photocoagulation treat- 
ments resulted in reattachment of the 
macula. Following retrobulbar anes- 
thesia for the last treatment, she de- 
veloped a retrobulbar hemorrhage 
and central retinal artery obstruction. 
Her present vision is counting fingers 
only. Two of the eight patients de- 
veloped ingrowth of new vessels into 
the macular area and were left with 
counting fingers vision. 

Thirteen eyes of 12 patients with 
large serous detachment of the pig- 
ment epithelium extending beneath 
the fovea were treated with ruby 
laser applications to the margin of 
the detachment (Fig 8), as well as to 
several localized areas within the 
extrafoveal portion of the pigment 
epithelial detachment. In seven eyes, 
the pigment epithelial detachment 
collapsed and the visual acuities re- 
turned to 20/30, 20/40, (two eyes), 
20/60, 20/100, and 20/200 (two eyes) 
at the last follow-up examination, 
which averaged 16 months following 
treatment. In one eye, the serous de- 
tachment of the pigment epithelium 
persisted, but was less elevated one 
year after treatment. The acuity had 
not improved. Five patients devel- 
oped organized disciform scars and 
had counting fingers vision. 

Seven patients with localized ex- 
trafoveal subpigment epithelial neo- 
vascular membranes and serous de- 
tachment (six eyes) and hemorrhagic 
detachment (one eye) of the retina 
extending into the central macular 
area were treated with xenon (five 
cases) and ruby laser (two cases) pho- 
tocoagulation directed to the site of 
the neovascular membrane (Fig 9). 
Four patients had reattachment of 
the macula and 20/30 to 20/50 acuity 
on the average of 21 months (range, 
12 to 44 months) following treatment. 
Three patients including the two 
treated with the ruby laser developed 
disciform scars and loss of central 
vision. 

Twenty-five patients had various 
stages of disciform detachment of the 
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macula in which there was clinical 
and angiographic evidence that sub- 
pigment epithelial neovasculariza- 
tion extended either to within 0.25 
disc diameter of or beneath the fovea. 
In many cases, treatment was uti- 
lized only as a means of possibly re- 
ducing the size of the central scotoma 
by destroying the new vessels in the 
central macular area. Only two pa- 
tients in this group achieved an acui- 
ty better than 20/200. The treatment 
failed to reattach the macula in 24 
patients. One patient considered as a 
“poor” candidate had resolution of 
the macular detachment and 20/30 
acuity nine months after treatment. 


Comment 


The Table summarizes some of the 
clinical findings in this study. There 
was no statistically significant differ- 
ence in the involvement by sex. Only 
two patients in the study were Negro. 
Neither developed disciform detach- 
ment of the macula. Six other Negro 
patients with drusen have been seen 
at the BPEI, but all were lost to fol- 
low-up examination. Only one had 
disciform detachment of the macula. 
It is of interest that disciform macu- 
lar detachment from other causes, eg, 
idiopathic central serous choroidopa- 
thy, the presumed ocular histoplas- 
mosis syndrome, and Toxocara canis 
is relatively rare in the Negro. 

The question arises as to when 
macular drusen first appear. Little 
information is available concerning 
so-called senile macular drusen. 
Pearce® studied 76 affected members 
in six families with dominantly in- 
herited drusen and found that they 
appeared first in the 20- to 30-year 
age group. Deutman and Jansen’ 
found familial drusen in 12- and 14- 
year-old patients. One 12-year-old 
patient with macular drusen was 
seen at the BPEI, but was not includ- 
ed in the study because of inadequate 
follow-up. Few patients in the present 
study had had ophthalmoscopic ex- 
amination earlier in life. One 71- 
year-old woman with grade 3 drusen 
and 20/20 acuity in both eyes had 
marked drusen for at least 46 years. 
She had no family history of macular 
drusen. 

The results in this study and those 
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Fig 9.— Resolution of subretinal hemorrhage following xenon coagulation of extrafoveal area of 
neovascularization. Top left, July 1970. Visual acuity of 20/70. Top right, Angiography indicates site 
of small neovascular membrane (arrow). Bottom left, Xenon photocoagulation. Bottom right, June 
1971. Visual acuity of 20/40. 


of others*’ reveal that gradual 
changes occur over a period of years 
in the number, size, color, and distri- 
bution of the drusen in some patients. 
In general, they increase in number 
and size. Earlier in life, the pigment 
content of the elevated pigment epi- 
thelium is relatively normal and the 
drusen may be visible only biomicro- 
scopically with the use of retro-illumi- 
nation. Later, as the overlying pig- 
ment epithelium becomes thinned 
and less pigmented, the drusen as- 
sume a yellowish and still later a 
whitish color. In later years, they 
may fade and disappear, leaving only 
an irregular mottling of the pigment 
epithelium. Visual acuity may not be 
affected despite significant changes in 
appearance of the drusen. Once de- 
tachment of the pigment epithelium 
and retina occurs, the drusen in the 
area of detachment often disappear. 
The fading of drusen and pigment 
mottling changes probably account 


for the fact that many early reports of 
disciform lesions and senile pigmen- 
tary degeneration of the macula con- 
tained little or no mention of drusen. 
Although some patients with macu- 
lar drusen in this study experienced 
some visual loss in association with 
changes in the drusen, none lost use- 
ful central vision. The presence of 
varying degrees of mild nuclear scle- 
rosis was responsible for some of the 
minor visual loss noted in some pa- 
tients. The incidence of macular de- 
tachment and degeneration occurring 
in eyes with macular drusen during 
the course of this study was three 
times greater in eyes with grade 2 vs 
grade 1 drusen. None of the five pa- 
tients with extensive peripheral and 
paramacular drusen and relative 
sparing of the central macular area 
lost vision. Pearce® found a good prog- 
nosis in patients with dominantly 
inherited drusen that were confined 
to the extramacular area. 
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Male-to-female ratio 17:32 


Av age when first seen 
at BPE) 

Av length of follow-up by 
local physician and 


BPEI staff 4.9 yr 
No. patients with two 
or more photographic studies 33 









No. and av age of patients 9 
losing central vision 

due to disciform 
detachment or degeneration 
in one eye 
No. and av age of patients 
losing central vision 












from disciform.detachment and 

degeneration at end of study 

No. of patients treated with 
photocoagulation 1 












The findings in this study demon- . 


strated that significant loss of central 
vision in patients with macular dru- 
sen is unlikely to occur prior to the 
seventh decade and that often there is 
a delay of at least three to four years 
before loss of central vision occurs in 
the second eye. Approximately one 
third of the patients seen initially 
with visual loss in one eye developed 
macular detachment in the second 
eye during the course of the study. 
Seventy-nine of the 96 patients who 
developed disciform detachment and 
degeneration in the second eye were 
legally blind at an average age of 73 
years when last seen. No patient was 
legally blind prior to age 58 years. 
While most of the patients who devel- 
oped serous or hemorrhagic detach- 
ment of the macula experienced rapid 
and progressive loss of vision, some, 
particularly those with serous de- 
tachment of the pigment epithelium, 
maintained good acuity for a year or 
more. In the 10% of patients with 
geographic atrophy in one or both 
eyes, visual loss typically progressed 
‘at aslower rate. 

Friedman et al! studied 70 pa- 
“tients with senile disciform detach- 
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o Data on 200 Patients With Macular Drusen 
teint ey 


Í 2 3 
No. patients 49 91 60 


61 yr 67 yr = 70yr 
(range, 29-81) (range, 49-82) (range, 54-85) 


{av age, 75 yr; 
range, 71-79 yr) 


due to disciform 5 31 60 
detachment or degeneration (av age, 76 yr; (av age, 71 yr; (av age, 70 yr; 
in second eye range, 73-81 yr) range, 59-85 yr) range, 53-81 yr) 
Av interval of time between 3.7 yr 4.0 yr 
visual loss in first and (range, 0-3} {range, 0-10) {range, 0-18) 
second eye 
No. and av age of patients 
who were legally blind 5 23 41 


{av age, 76 yr; 
range, 73-81 yr} 





39:52 31:29 










(av age, 70 yr; 
range, 56-81 yr) 


(av age, 66 yr; 
range, 51-81 yr) 






















{av age, 73 yr; 
range, 52-82 yr) 


{av age, 72 yr; 
range, 59-85 yr) 










30 (32 eyes) 22 (23 eyes) 








ment over a three-year period. The 
average age of onset of detachment 
was in the 60s (range, 40 to 98 years). 


The detachment was bilateral in 14 


patients and unilateral in 56 pa- 
tients. Nine patients developed de- 
tachment in the second eye durin 
the study. 
While generally it is safe to reas- 
sure the patient that he will retain 
good peripheral vision, he may rarely 


lose temporarily or permanently all ` 


or part of his peripheral vision, sec- 


. ondary to acute massive hemorrhagic 


detachment of the pigment epitheli- 
um and retina; extension of blood into 
the vitreous; rhegmatogenous retinal 
detachment precipitated by the vitre- 
ous blood; or chronic progressive exu- 
dative detachment of the pigment 
epithelium that spreads into the pe- 
riphery of the eye.?? 

Although it was my initial impres- 
sion that few patients with drusen 
and disciform detachment had a posi- 
tive family . history, more careful 
questioning of the patient and inves- 
tigation of the few relatives available 


_ during this study has revealed a sig- 


nificant incidence of familial involve- 
ment. A family history of loss of cen- 


t 


tral vision was obtained in almost 


20% of the patients and was con- 


firmed by examination in 5%. More 
intensive family investigation of this 
group of patients is planned and 
should reveal a much higher inci- 
dence of familial involvement, partic- 
ularly in the patients’ asymptomatic 
siblings and older children. 

I was unable to find any unusual 
features concerning the number, size, 
shape, or distribution of the drusen in 
the patients with a familial history of 
the disease. The same was true for 
the appearance of the disciform mac- 
ular lesions. In their studies of fami- 
lies with dominantly inherited dru- 
sen, Pearce® and Deutman and 
Jansen’ stated that the finding of 
drusen nasal to the optic disc could be 
considered virtually pathognomonic 
for familial drusen and would serve 
as an important finding to distin- 
guish familial from senile drusen. If 
examined with the slitlamp, most 
patients with macular degeneration 
and disciform detachment, in my 
experience, have drusen nasally as 
well as throughout the fundus. These 
extramacular drusen are often small- 
er and more difficult to visualize 
because of less loss of pigment from 
the pigment epithelium overlying the 


~drusen. Pearce’ and Deutman and 


Jansen’ described the onset of loss of 
central vision as usually occurring 
late in life and progréssing rapidly in 
inherited drusen. Loss of vision was 
accompanied in their patients by coa- 
lescence of the drusen, thinning and 
atrophy of the retina, and atrophy 
and pigmentation of the choroid. 
While they did not describe elevated 
lesions indicative of disciform detach- 
ment and scarring, the fundus photo- 
graphs in the report by Pearce® sug- 
gest that they were present. 

Farkas and Sylvester! have pre- 
sented evidence that drusen forma- 
tion is a pathologic autolysis of the 
retinal pigment epithelium initiated 
by lysosomal breakdown. On the ba- 
sis of electrophysiologic, histologic, 
and electron microscopic study of two 
eyes, one with presumed familial 
drusen and the other with presumed 
senile drusen, Farkas et al® postulat- 
ed that patients with familial drusen 
have a widespread pigment epithelial 
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abnormality probably present since 
birth, in contrast to patients with 
senile drusen in whom the pigment 
epithelial abnormality is acquired 
later in life and is localized only in 
certain areas. They believe that 
electrophysiologic studies provide dif- 
ferentiation of familial from other 
drusen. Deutman and Jansen,’ how- 
ever, found the EOG and ERG abnor- 
mal only in advanced cases of familial 
drusen. The ERG and EOG findings 
in. the present study were normal in 
over one half of 52 patients, including 
14 patients with family history of the 
disease. They further demonstrated 
that extensive subretinal or intraret- 
inal bleeding secondary to the disci- 
form detachment and unrecognized 
diabetic or other occlusive retinal 
vascular disease may be responsible 
for abnormal EOG and ERG findings 
in some patients. It is doubtful, there- 
fore, if the EOG and ERG are of value 
in distinguishing dominantly inherit- 
ed drusen from senile drusen, if in- 
deed there are any differences. 

Two questions served as the prima- 
ry stimulus for the present study: (1) 
Is photocoagulation more effective 
than observation alone in causing 
resolution of macular detachment in 
these patients? (2) Is the frequency of 
macular detachment in patients with 
macular drusen sufficiently great to 
warrant the use of multiple, small, 
evenly spaced burns in the macula as 
a prophylactic measure to prevent 
macular detachment???" The au- 
thor’s indication for treatment, the 


techniques for photocoagulation, the - 


importance of preoperative photo- 
graphic and angiographic evaluation, 
and preliminary results of treating 
patients with a variety of macular 
lesions, including disciform detach- 
ment secondary to drusen, have been 
recently reported.?%?9 In regard to 
patients with macular detachment 
secondary to drusen, two types of le- 
sions appear to have a favorable re- 
sponse to xenon photocoagulation. 
The patient with localized extrafo- 
veal pigment epithelial detachment 
underlying a larger area of serous 
retinal detachment that extends into 
the macular area is the most favora- 
ble candidate for treatment. Patients 
with a small extrafoveal area of neo- 
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vascular ingrowth beneath the pig- 
ment epithelium are also favorable 
candidates, if the neovascular mem- 
brane does not extend angiographi- 
cally to within 0.25 disc diameter of 
the fovea. While some large pigment 
epithelial detachments extending 
beneath the fovea have flattened to 
the margin of the detachment, after 
ruby laser photocoagulation, the re- 
sults have been variable; following 
successful collapse, the visual acuity 
has not always improved. Further- 
more, seven patients with a 1- to 2- 
disc diameter size serous detachment 
of the pigment epithelium have been 
followed up without treatment and. 
have maintained visual acuity for 
periods up to two years. The use of 
photocoagulation to treat lesions in 
which the subpigment epithelial neo- 
vascular membrane extends near or 
beneath the fovea is probably a fruit- 
less exercise, and in some cases may 
destroy unnecessarily some of the 
paramacular retina. Jepson and 
Wetzig*4 and Cleasby et al have re- 
ported some success with extensive 
photocoagulation of advanced hemor- 
rhagic and exudative disciform le- 
sions. In a series of 89 patients, at 
least one of which had idiopathic cen- 
tral serous choroidopathy, only seven 
patients had better than 20/200 acui- 
ty one year after treatment.*4 Rarely 
do patients believe that they have 
been helped by photocoagulation if 
they are unable to have a visual acui- 
ty better than 20/200 following treat- 
ment. In retrospect, only 10% of the 
151 patients in this study (disciform 
detachment and degeneration in 211 
eyes) were potentially good candi- 
dates for photocoagulation. From this 
uncontrolled study, one cannot deter- 
mine the value of photocoagulation 
for disciform macular detachment in 
patients with drusen. Patients who 
have the most favorable lesions for 
treatment are also the most favorable 
candidates for spontaneous resolution 
and recovery of vision. Until a larger 
controlled study is done, we are left 
with only our clinical impressions 
that photocoagulation has helped to 
sustain central vision in some pa- 
tients. 

Admitting that the answer to the 
first question is unsettled, then per- 


haps it is unrealistic to consider the 
second question of prophylactic treat- 
ment. While this study has confirmed 
the general impression that patients 
with macular drusen are prime candi- 
dates for macular detachment and 
degeneration, it is also demonstrated 
that many of them do well for long 
periods of time, even after they have 
developed detachment in the first eye. 
Until we have had more experience 
with the treatment of symptomatic 
patients, I do not believe prophylactic 
treatment is advisable. It is hoped 
that the argon laser, other modalities 
of photocoagulation, and improved 
techniques of angiography will im- 
prove our results. Meanwhile, it is 
important to encourage the patients 
with macular drusen to report 
promptly should they develop visual 
symptoms, since the best chance for 
therapy should come from early de- 
tection. Periodic stereo-fundus photo- 
graphs are helpful in following the 
course of the disease. Fluorescein 
angiography is probably necessary 
only when the patient develops new 
symptoms or a change in the appear- 
ance of the fundus occurs. 

One may ask, does the development 
of geographic atrophy of the pigment 
epithelium, rather than serous or 
hemorrhagic detachment of the pig- 
ment epithelium and retina, signify a 
basic difference in the disease in pa- 
tients with drusen. In most cases, I do 
not believe that it does. While geo- 
graphic atrophy may be bilateral, it 
also occurs frequently in association 
with disciform detachment in the 
opposite eye. In a few instances, | 
have seen geographic atrophy result 
from collapse of a serous detachment 
of the pigment epithelium.” In most 
cases, however, it appears to develop 
after fading of drusen. In one eye of a 
patient with drusen and geographic 
atrophy, histopathologic examination 
revealed atrophy of the choriocapil- 
laris similar to that found beneath 
many disciform lesions.” The rela- 
tionship between these patients and 
those with dominantly inherited cen- 
tral areolar choroidal sclerosis is also 
not clear. I have reserved the latter 
term to refer to families who develop 
mottled loss of pigment epithelial 
pigment in the macula. in young 
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adulthood and who in the absence of 
drusen begin to lose central vision 
secondary to geographic atrophy of 
the pigment epithelium usually in 
the third to fifth decade of life.** 

While biomicroscopy, stereo-fundus 
photography, and fluorescein angiog- 
raphy have provided considerable 
information concerning the gross 
anatomical changes and some of the 
physiologic changes in these patients, 
there are many unanswered ques- 
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tions concerning the pathogenesis of 
drusen and disciform detachment. 
Recent work has continued to suggest 
thai their origin in some way is relat- 
ed to the changes in Bruch mem- 
brane,**! the pigment epitheli- 
um,®7-39.42,48 and choroidal ves- 
sels,!*-31.44 but has not provided the 
final answer as to which is the prima- 
ry tissue involved. While some re- 
ports favoring a retinal cause for se- 
nile macular degeneration continue 
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Ocular Changes 
in the Generalized 
Shwartzman Reaction 


Edward L. Howes, Jr., MD, 
Donald G. McKay, MD, San Francisco 


Alterations in ocular vascular permeabil- 
ity in the generalized Shwartzman reaction 
were quantitated utilizing intravenously 
administered iodinated | 125 serum albu- 
min, and histopathologic studies were 
made. Results were compared to changes 
in ocular blood vessels following a single 
injection of endotoxin, to histopathologic 
changes in the kidney, and to changes in 
animals anticoagulated with heparin so- 
dium. The quantity of fibrin found in vessels 
of the ciliary processes was similar to that 
in the kidney, and an exhaustion of fibrino- 
lytic mechanisms probably plays a role in 
persistence of thrombi. Damage to blood 
vessels of the iridial processes caused by 
fibrin thrombi could be prevented by hepa- 
rin. A basic mechanism in the localization 
of occlusive fibrin thrombi in ocular ves- 
sels, and probably in vessels throughout 
the body, in the generalized Shwartzman 
reaction appears to be an alteration in 
blood flow. 
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he following study was under- 
taken to determine the ocular 
changes during the generalized 
Shwartzman reaction in rabbits. This 
reaction is characterized by the depo- 
sition of fibrin in glomeruli with sub- 
sequent necrosis of the renal cortex, 
and it is usually produced in rabbits 
by two appropriately spaced injec- 
tions of bacterial endotoxin (18 to 24 
hours apart)'; it can also be produced 
in rabbits by a continuous infusion of 
endotoxin.” The reaction is the result 
of an episode of disseminated intra- 
vascular clotting involving a complex 
series of intravascular events that 
are only partially understood.' Other 
organs contain fibrin thrombi, but 
glomerular involvement is the histo- 
pathologic hallmark of this reaction. 
It is well known that a single par- 
enteral injection of bacterial endotox- 
in produces a transient acute iridocy- 
clitis and that this is the result of pro- 
found changes in vascular permeabil- 
ity predominantly in vessels of the 
iridial portion of the ciliary proc- 
esses.*° Histopathologic changes in 
these processes consist of edema, 
congestion, hemorrhages, thrombi 
composed primarily of platelets, and 
fine strands of fibrin within vessels 
and on the surface of and beneath 
endothelial cells.» These changes 
were prominent at four hours after 
injection of endotoxin, and the altera- 
tion in vascular permeability re- 
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Fig 1.—Four hours following second injection 
of bacterial endotoxin. Three glomeruli show 
extensive fibrin deposition, hallmark of general- 
ized Shwartzman reaction (phosphotungstic 
acid-hemotoxylin, original magnification x 210). 


Fig 4.—Twenty-four hours following second 
injection of bacterial endotoxin. Within chorio- 
capillaris, fibrin thrombi are evident (arrows). 
Subretinal space below it contains similar pro- 
teinaceous material (hematoxylin-eosin, origi- 
nal magnification x 575). 
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lowing second injection of endotoxin. Each ves- 
sel shows some fibrin deposition, at times oc- 
cluding the vessel (arrows) (phosphotungstic 
acid-hematoxylin, original magnification x 225). 


Fig 3.—Kidney 24 hours following second 
injection of bacterial endotoxin. In glomerulus 
some fibrin strands remain. Tubules just below 
glomerulus have undergone ischemic change, a 
focal renal cortical necrosis (phosphotungstic 
acid-hematoxylin, original magnification x 240). 


Fig 5.— Ocular response to intravenous injection of endotoxin. Average TAS (expressed in 
microliters per gram of eye tissue +SD [number of animals]) after one and two injections. 


1% hr 4hr 


Av TAS + SD 


O® 


O® 


24 hr Normal Animals 


O® 


1, First endotoxin injection: 16.12 + 4,90(6) 25.31 + 10.90(10) 5.60 + 1.56(6) 5.03 + 1.75(6) 
2, Second endotoxin injection: 22.88 + 8.79(6) 8.02 + 3.68(10) 7.66 + 1.99(6) 


Shwartzman Reaction/Howes & McKay 219 


turned toward normal by 24 hours. 
The extent of the alteration in vascu- 
lar permeability in this reaction has 
been quantitated with the use of iodi- 
nated I 125 serum albumin.‘ 

Although ocular changes following 
a single injection of endotoxin are 
well-documented, little is known 
about the ocular findings during the 
generalized Shwartzman reaction.? In 
this study, these changes were evalu- 
ated and correlated with renal histo- 
pathologic findings and the results 
were compared to those following a 
single injection of endotoxin. A gen- 
eral correlation was found between 
the eye vessels and glomerular cap- 
illaries regarding extent of fibrin dep- 
Osition and persistence of fibrin de- 
posited. Although the histopathologic 
changes four hours following a second 
injection of endotoxin were more se- 
vere than those following a single 
injection, altered vascular permeabil- 
ity was much less. This change was 
unaffected by heparin anticoagula- 
tion and was not well correlated with 
measurements of systolic blood pres- 
sure. This difference was interpreted 
as due to a decrease in local blood 
flow. Vascular damage associated 
with persistent fibrin thrombi could 
be virtually prevented by heparin 
sodium anticoagulation. 


Materials and Methods 


Albino rabbits of either sex, weighing 
1,800 to 2,000 kg, were used throughout 
these experiments. Endotoxin Escherichia 
coli 055:B5 was injected into the marginal 
ear vein in 200 ug quantities dissolved in 
2.0 ml of saline solution. A second paren- 
teral injection of endotoxin was repeated 
18 to 22 hours after the first. Animals re- 
ceiving one injection of endotoxin and 
uninjected animals served as controls. 
Groups of at least six rabbits were studied 
at 1/2, 4, and 24 hours following either one 
or two injections. A similar protocol was 
used for animals treated with heparin. 

Fifteen minutes prior to killing the rab- 
bits, iodinated I 125 serum albumin (IHSA 
I 125) was given intravenously in quanti- 
ties of 10 to 15 microcuries. Cardiac blood 
was obtained at the time of killing and the 
eyes were enucleated in a standardized 
fashion.® In some cases, both eyes were 
used for measurement of iodinated I 125 


serum albumin and then processed for 


light microscopy; usually one eye was used 


for isotope determination and the other 


220 Arch Ophthalmol/Vol 90, Sept 1973 


for electron microscopy. Kidneys were 
removed for examination by light mi- 
croscopy. 

Measurements of Altered Vascular 
Permeability.—As in previous studies, 
the accumulation of ocular iodinated I 125 
serum albumin relative to that in heart 
plasma was expressed as a theoretical vol- 
ume, the total albumin space (TAS),** 
which was determined by the following 
calculation: 


TAS (ml/gm of eye tissue) = 
cpm of iodinated I 125 serum albumin 
cpm of iodinated I 125 serum albumin 
gm of eye tissue 








ml of cardiac plasma. 


From previous studies in which a dual 
radioactive isotope technique was used, 
measurements of blood volume and plas- 
ma volume showed only minor variations 
from the normal following one injection of 
endotoxin. Therefore, total albumin accu- 
mulation was believed to be as good an 
indication of altered vascular permeabili- 
ty as the more laborious measurement 
of extravascular albumin employed pre- 
viously. *® 

Measurements of Systemic Blood 
Pressure.—Systolic arterial blood pres- 
sures were measured via the central ar- 
tery of the ear. A commercially produced 
intravenous cannula of 20-gauge size was 





Fig 6.—Iridial portion of ciliary process four 
hours following second endotoxin (ly to 2u Ar- 
aldite-embedded section). Two vessels can be 
seen. In both, extensive intraluminal fibrin dep- 
osition and subendothelial hemorrhage can be 
seen. In the vessel below, subendothelial vac- 
uoles are found. Overlying epithelium shows lit- 
tle evidence of edema (methylene blue and 
azure || stain, original magnification x 950). 


Fig 7.—Small vessel from iridial process four hours following second endotoxin. Lumen is 
occluded by strands of fibrin. Distorted red blood cell is in subendothelial location below lumen 


(original magnification x 11,000). 
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Fig 8.—Vessel from iridial process four hours following second endotoxin injection. Vessel shows 
large subendothelial vacuoles, actually small dissections in the vessel wall. Most likely true lumen 
(arrows) is only space partially delimited by both pericytes and endothelial cells. Large spaces to 
the left and right below lumen are actually subendothelial (original magnification x 7,500). 


inserted and the pressure recorded with a 
transducer-pressure amplifier system. 
Light and Electron Microscopy. — 
Fixation for routine light microscopy was 
in buffered 4% formaldehyde solution 
(10% formalin). Microscopic sections of 
both eyes and kidneys were stained with 
hematoxylin-eosin and Mallory phospho- 
tungstic acid-hematoxylin. A rough quan- 
titation of fibrin in glomerular capillaries 
and in vessels of the iridial portion of the 
ciliary processes was made. A mild 
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amount of fibrin was defined as barely 
demonstrable; moderate, obvious amount 
in up to 50% of the vessels; and marked, 
amount present in 50% or more of the ves- 
sels with occlusion by fibrin in some ves- 
sels. 

Fixation for electron microscopy was in 
1.75% glutaraldehyde in 0.05M cacodylate 
buffer. Following enucleation, the eye was 
bisected, the lens removed, and the ante- 
rior segment subdivided and immersed in 
fixative at 4 C. Fixation was overnight, 


and sections were made of the iridial por- 
tion of the ciliary processes throughout its 
circumference. Sections were postfixed in 
2% osmium tetroxide, dehydrated, and 
embedded in resin (Araldite). Sections of 
lu to 2u in thickness were stained with 
methylene blue and azure II and studied 
by light microscopy. Appropriate sections 
were further examined with an electron 
microscope. 

Method of Heparin Anticoagula- 
tion.— Aqueous heparin was injected in- 
travenously just prior to the second injec- 
tion of endotoxin and two and four hours 
later. A dose of 3,000 units/kg was used, a 
quantity known to prevent the generalized 
Shwartzman reaction.’ 


Results 


Comparison of Ocular and Re- 
nal Histopathologic Findings and 
the Effect of Heparin. —Four hours 
after the second injection of endotox- 
in, 15 of 17 animals examined showed 
some evidence of glomerular fibrin 
deposition and seven of these reac- 
tions were marked (Fig 1). In the ir- 
idial portion of the ciliary processes, 
13 of 17 animals had fibrin within 
vessels; six of these had marked 
amounts, at times occluding vessels 
(Fig 2). All six with marked amounts 
of fibrin were included in the group of 
animals with severe glomerular in- 
volvement. Other animals showed 
changes in the iridial processes that 
could be found after one injection of 
endotoxin, namely strands of fibrin in 
vessels attached to endothelium and 
at times in a subendothelial location. 
Few platelet aggregates were seen 
following a second injection of endo- 
toxin. This was in contrast to changes 
following a single injection when 
platelet aggregates were plentiful in 
two thirds of the animals four hours 
following an injection of endotoxin.* 

By 24 hours following the second 
injection of endotoxin, three of seven 
animals examined had developed a 
focal renal cortical necrosis (Fig 3), 
and these same three animals demon- 
strated persistent thrombi in vessels 
of the iridial portion of the ciliary 
processes, in choroidal vessels includ- 
ing choriocapillaris (Fig 4), and in 
retinal vessels. No persistent thrombi 
were present in ocular vessels of ani- 
mals without renal cortical necrosis. 

Of ten animals examined four 
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Fig 9.—Vessel from iridial process 24 hours 
following second injection of endotoxin (lp to 
2u Araldite-embedded section). Vessel is virtu- 
ally obliterated by fibrin thrombus centrally. 
Numerous red blood cells are seen, apparently 
within vessel wall, ie, between endothelial and 
perithelial cells (methylene blue and azure Il, 
original magnification x 900). 


hours following the second injection 
of endotoxin that had been treated 
with heparin, one showed a trace 
amount of fibrin in both glomerular 
capillaries and in vessels of the iridial 
processes; the rest showed no 
evidence of fibrin deposition. 
Comparison of Ocular Vascular 
Permeability After One and After 
Two Injections of Endotoxin. — 
The total albumin space, an index of 
altered vascular permeability, was 
averaged for groups of six rabbits at 
14/2, 4, and 24 hours after two intrave- 
nous injections of endotoxin. The re- 
sults were compared with the change 
following a single injection of endo- 
toxin at similar intervals. Differences 
in extent of ocular albumin accumu- 
lation were noted at each time period 
(Fig 5). At 1/2 hours, the TAS was 
greater following two injections, but 
at four hours, the average TAS was 
markedly less following two injec- 
tions of endotoxin. Twenty-four hours 
following a second injection of endo- 
toxin, the TAS was almost the same 
as that at the four-hour period (7.66 
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Fig 10.—Part of vessel similar to that in Fig 9. Masses of fibrin are seen. Endothelial cell cyto- 
poasm is pale and swollen. Red blood cells at top are outside blood vessel (original magnification 


x 7,300). 


ul+ 1.99) and significantly different 
from that at 24 hours following one 
injection (5.6 ul + 1.56) (P < .005). 
Measurements of Systolic Blood 
Pressure After One and After Two 
Injections of Endotoxin. — Blood 
pressure measurements were made in 
the central artery of the rabbit ear. 
The average systolic pressure in 
normal rabbits (average of four to six 
animals) was 105 mm Hg (range, 90 
to 120 mm Hg). Following a single 
injection of endotoxin, average blood 
pressures at both 1'/2 and four hours 
were approximately 80% of normal 
levels: 84 and 81 mm Hg at 11/2 and 
four hours, respectively. Following a 
second injection, average values were 
60% of control level: 56 and 64 mm 
Hg at 1/2 and four hours, respectively. 
Effect of Heparin Anticoagula- 
tion on Vascular Permeability. — 
The alteration in vascular permeabil- 
ity following a second injection of 
endotoxin was not affected by hepar- 
inization during time of early fibrin 
formation. No significant difference 
was noted between heparinized and 


nonheparinized groups at 112, 4, and 
24 hours following two injections of 
endotoxin (six to ten animals at each 
time period in each group). In con- 
trast, following a single injection of 
heparin at the four-hour time only, 
the TAS was reduced by 50%.89 
Ultrastructural Changes in Ves- 
sels of the Iridial Processes and 
Their Partial Prevention by Hepa- 
rin.—In one fourth of the rabbits at 
11⁄2 hours and one third of the ani- 
mals at four hours following a second 
injection, ie, in the animals demon- 
strating a marked glomerular in- 
volvement, the intravascular fibrin 
accumulation was sufficient to oc- 
clude some vessels (Fig 6 and 7). As- 
sociated with this fibrin accumula- 
tion were elevations of endothelial 
cells away from pericytes and base- 
ment membrane (Fig 6 to 8), eleva- 
tions ranging from slight (Fig 7) to 
marked (Fig 8). Sometimes fibrin 
formed preferentially in these suben- 
dothelial pockets (Fig 8) and these 
small aneurysmal dissections in the 
vessel wall actually created false 
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Fig 11.—Part of iridial process four hours af- 
ter second injection of endotoxin in heparin- 
treated rabbit. Several subendothelial vacuoles 
are evident (arrow), but no fibrin. Ciliary epithe- 
lium is markedly edematous (original magnifi- 
cation x 900). 


lumens, at times making it difficult to 
distinguish from the true vascular 
lumens (Fig 8). By 24 hours, distor- 
tions of endothelial cells were marked 
in those vessels demonstrating per- 
sistent thrombi (Fig 9). By electron 
microscopy, vessels were converted 
into distorted masses of red blood 
cells, fibrin, and endothelial cells 
with only a suggestion of what might 
have been lumen (Fig 10). Cytoplasm 
of the endothelial cells in such a 





thrombosed vessel was edematous 
and partially degenerated (Fig 10). 

In animals treated with heparin, 
the only change noted was the forma- 
tion of some minimal subendothelial 
pockets (Fig 11). In the absence of 
intravascular and _ subendothelial 
fibrin, these changes remained mini- 
mal, the pockets containing only 
small quantities of a fine granular 
protein (Fig 12). 


Comment 


In this study of ocular changes dur- 
ing the Shwartzman reaction, both in 
the quantity of fibrin deposited and 
also in the persistence of fibrin depos- 
its, similarities were evident between 
glomerular capillaries and vessels of 
the iridial processes. This was in con- 
trast to findings following a single 
injection of endotoxin. At this time, in 
the eye, the usual response was a 
marked edema, the formation of plate- 
let plugs, and strands of fibrin; in the 
kidney, there is no known alteration 
in vascular permeability, and fibrin 
thrombi are seen in only 10% to 15% 
of the animals.'® In this respect, the 
high occurrence rate of fibrin and 
platelet thrombi following a single 
injection of endotoxin in the blood 
vessels of the iridial process is more 
in keeping with the findings in lungs, 
spleen, and liver.'® 

A much closer correlation between 
ocular and renal findings was evident 
during the generalized Shwartzman 
reaction. All animals with a marked 
deposition of fibrin in vessels of the 


iridial processes had a similar quan- 
titative effect on the fibrin deposited 
in glomerular capilliaries. The fibrin 
accumulated within the iridial proc- 
esses was also quantitatively greater 
in amount following a second injec- 
tion in one half of the animals. Thus, 
vessels of the iridial processes initial- 
ly behave differently from glomerular 
capillaries in that an altered vascular 
permeability is present, and fibrin ap- 
pears after a single injection; once 
fibrin thrombi begin to appear in 
glomeruli, the amount of fibrin in the 
two systems is similar. 

Renal cortical necrosis is the even- 
tual outcome of glomerular fibrin 
thrombi in the kidney. In the present 
study, three of seven animals at 24 
hours had focal evidence of this 
change, and persistent thrombi were 
found in ocular vessels 24 hours fol- 
lowing the second injection of endo- 
toxin only in these animals. It has 
been demonstrated that glomerular 
fibrin deposition present during the 
generalized Shwartzman reaction can 
resolve spontaneously without renal 
cortical necrosis, a change felt to be 
compatible with a variation in the 
return of fibrinolytic activity." It also 
has been shown that there is a loss of 
vascular profibrinolytic activity in 
the kidney after both one and two 
doses of endotoxin.'* By inference, it 
appears that within vessels of the 
iridial processes of the eye, there is a 
loss of profibrinolytic activity similar 
to that in the kidney; that this is 
sufficient to allow a histopathologic 
demonstration of fibrin formation 


Fig 12.—Part of vessel similar to that in Fig 11. Vascular lumen is to left. Portions of perithelial cells are identified resting on basement membrane to 
the right. Endothelium has been lifted off the perithelial cells, creating subendothelial vacuole containing fine protein material similar to that in vessel 


lumen (original magnification x 15,500). 
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after both one and two doses of endo- 
toxin; and that in both kidney and 
eye vessels in some animals, there is 
sufficient loss of fibrinolytic activity 
so that there is a persistence of 
thrombi for 24 hours following the 
second injection of endotoxin. 

An important aspect of this study 
was the decreased vascular permea- 
bility four hours following a second 
injection of endotoxin as compared 
with a single injection. This occurred, 
although histopathologic changes 
were more striking and the damage 
to vessels was greater, as indicated by 
the more pronounced alteration of 
vascular permeability 24 hours fol- 
lowing a second injection. This de- 
crease was unaffected by heparin an- 
ticoagulation. and bore little relation- 
ship to the average systolic blood 


pressure. This suggests that there isa 


qualitative difference in blood flow; 
that a local decrease in blood flow fol- 
lowing a second injection of endotoxin 
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is mainly responsible for the appar- 
ently decreased vascular permeabili- 
ty; and that vascular damage, if any- 
thing, is greater after the second 
injection. It has often been suggested 
that altered blood flow plays a role in 
localization of thrombi during gen- 
eralized Shwartzman reaction.!34 


This study supports hypothesis and - 


demonstrates that there is an appar- 
ent decrease in blood flow in antico- 
agulated animals. Thus, a decreased 
blood flow is present when there are 
no thrombi and it is not the result of 
but a contributor to thrombus forma- 
tion. 

In this study, heparin anticoagula- 
tion did not significantly affect the 
altered ocular vascular permeability 
after a second injection of endotoxin, 
but it prevented the vascular damage 
associated with persistent thrombi. 
In the absence of fibrin deposition, 
evidence of damage to the vessel wall 
was minimal, indicating that intra- 
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vascular clotting was in large meas- 
ure responsible for this vascular 
damage. The failure to demonstrate 
an effect of heparin treatment on the 
altered vascular permeability at 24 
hours following a second injection of 
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- hours after a second injection in one 


half of the animals, the vessels were 
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An Accurate Gaze Position Indicator 
for Strabismus Measurement 


Alan B. Scott, MD, Jean A. de Groot, MD, San Francisco 


A small bit of cardboard with a 2-mm pin 
hole can be taped to the spectacle lens to 
form a peep sight through which gaze must 
be maintained. This allows reproduction of 
frontal plane gaze position with an accura- 


ccurate measurement of align- 
ment is essential for guiding the 
amount of surgery, determining the 
change in degree of paralysis, and 
diagnosing incomitant deviations. In 
incomitant vertical strabismus or in 
paralysis, alignment may change 
significantly with gaze shifts and dur- 
ing lateral head-tilting. We have 
measured the ability of subjects 
(acting alone and at the direction of 
experienced ophthalmologists) to 
regain the primary position and lat- 
eral-head-tilt positions, without shift- 
ing head or gaze position. A simple 
technique of marking spectacle lenses 
is found to give much higher accura- 
cy, approaching that of a bite bar. 


Report of Cases 


CASE 1.--A 29-year-old man suffered a 
blow to the left parietal region of the skull 
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cy of one degree. In turn, this allows accu- 
rate reproduction of alignment measure- 
ments, which otherwise would vary with 
change of gaze position in incomitant stra- 
bismus. 


from a heavy piece of wood. Past medical 
history disclosed that he had many prior 
head injuries from fights and motorcycle 
accidents. He was examined three months 
after this last injury. He was a hostile 
young man who had a visual acuity of 
20/20, normal intraocular structures, and 
normal pupillary reactions. Motility ex- 
amination showed a variable left hyper- 
tropia and esophoria in the primary posi- 
tion. No deviation seemed present in left 
gaze. About 20A of left hypertropia were 
present in right gaze. It was difficult to 
obtain a single measurement for the pri- 
mary position deviation, since the patient 
was continuously moving and unwilling to 
stay still. However, by placing a pin hole 
in a trial frame, it was possible to make 
repeated and reliable cover test measure- 
ments. The measurements of the adjusted 
trial frame were taken so that it could be 
refit later. 

While the patient gazed through the pin 
hole in front of one eye, prism and cover 
were placed over the other eye. When the 
cover was switched to the eye behind the 
pin hole, the eye behind the prism had to 
perform saccadic fixation movements. The 
prism was adjusted in the usual fashion 
until the jump movement was neutralized. 
On lateral head-tilt, there was no vertical 
deviation on right tilt, and on left head-tilt 
there was a variable hypertropia. With 


use of the pin hole, the hypertropia be- 
came stable at 12A. Repeated measure- 
ments, on subsequent examinations, pro- 
duced similar results that confirmed the 
stability of the deviation and provided a 
basis for treatment and settlement of legal 
claims. 

CASE 2.—-A 26-year-old man injured in 
an automobile accident suffered a basal 
skull fracture, bilateral nerve palsy of the 
seventh cranial nerve, and nerve palsy of 
the sixth cranial nerve affecting the right 
eye. When he was examined two months 
later, he had a visual acuity of 20/20 and a 
normal visual field. In the primary posi- 
tion and through the sagittal plane, there 
was variable 18A to 24A of right esotropia 
that increased in right gaze to about 45A 
and decreased in left gaze to 6A. By plac- 
ing a pin hole in a trial frame and a Mad- 
dox rod before the left eye, the deviation 
could be repeatedly neutralized by a prism 
of 20A placed over the right eye. Abduc- 
tion amplitude, saccadic abduction veloc- 
ity, and abduction force were diminished 
also. One month later, the primary posi- 
tion deviation had diminished to 16A, even 
though the deviation in left gaze had not 
changed, and the patient had noticed no 
difference. The patient’s request for an 
operation was denied. The evidence of 
improvement was confirmed as the devia- 
tion lessened with time. 
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At right, Coordinates of pin hole are determined by laying straight edge through center of pin hole 
and marking edges of frame. At left, Coordinates of pin holes at each of the diagnostic points are 
marked on frame for purpose of reproducing exact gaze position. 


Methods 


To assess accuracy of head position, 
three trials were run using nine normal 
subjects. First, the subject was asked to 
twice fix a distant target. Second, five oph- 
thalmologists especially interested in stra- 
bismus, and one senior resident in 
Ophthalmology, tested each subject by 
twice placing the subject’s head in the 
primary position, right tilt and left- tilt 
positions. 

Third, the subject was asked to twice fix 
the distant target through the center of a 
pinhole that was about 2 mm in diameter. 
For each fixation event, head position was 
measured by a compass-device gimballed 
within a frame.tightly attached by a head 
band to the patient’s head. Deviation 
around each of three calibrated axes on 
the instrument were separately measured 
(estimated accuracy, plus or minus one- 
half degree). For each trial, two values 
were obtained for each axis. The difference 
was used as the measure of head-position 
error. 


Results 


Subjects varied greatly in achiev- 
ing the original primary position. The 
least error for any subject was (1) five 
degrees of lateral head-tilt, (2) two 
degrees of face-turn, and (3) no up or 
down chin-tip. The largest error was 
14°. With examiners helping to re- 
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turn head and gaze to the primary 
position as well as with the subject 
judging for himself, the results var- 
ied. The least error in any subject was 
(1) no lateral head-tilt, (2) two de- 
grees of face-turn, and (3) five degrees 
chin-tip. With a peep sight pin hole 
taped to the spectacles, each subject 
consistently resumed a head posture 
(and therefore a gaze angle) within 
one degree of the original primary 
position. Between the right and the 
left lateral head-tilt positions, the 
chin was tipped or the face was 
turned a minimum of four degrees 
and a maximum of 14 degrees. The 
pinhole corrected this error within 
one degree. 


Comment 


In severely incomitant strabismus, 
such as that due to lateral rectus pal- 
sy, orbit fracture, or superior oblique 
palsy, the amount of deviation may 
change by a prism diopter for each 
degree of change in gaze angle. It is 
thus essential to achieve the same 
gaze direction in order to assess dif- 
ferences in the angle of squint from 
one time to another, or from one gaze 
position to another. A pin hole on the 
glasses acts like a peep sight on a ri- 


fle: through it one can easily center 
his eye on a point about 1/10 of the 
diameter of the hole. The pin hole is 
placed over the normal or the less 
involved eye. 

The exact position of the pin hole 
may be noted by marking its coordi- 
nates on the spectacle frame. This is 
done by laying a straight edge hori- 
zontally and vertically through the 
center of the hole to the frame, where 
small scratches are made (Figure). In 
order to regain the original position, 
a ruler is placed across the scratches 
and the intersection of the lines is 
marked with a felt pen; the pin hole is 
placed in this position. If a pin hole is 
placed at each of the eccentric diag- 
nostic positions, the coordinates of 
these holes can be marked on the 
spectacles to exactly reproduce the 
gaze position (Figure). This is not 
worth the trouble, clinically, but it 
does have laboratory uses. A 2- to 3- 
mm pin hole will have little effect on 
accommodation and will not alter 
squint-angle on that account. 

During lateral head-tilt maneu- 
vers, the pinhole device will prevent 
the head from being moved out of the 
frontal plane, but will not measure 
the actual amplitude of lateral head- 
tilt. Various bubble levels! or protrac- 
tor devices? can be attached to the 
head to monitor the amount of lateral 
head-tilting. 


This investigation was supported in part by 
Public Health Service Research Program Project 
grant 5-PO1-EY00299 and training grant 5- 
TO1-EY00037-07. 
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Laboratory Sciences 


Corneal Hydration, Visual 
Acuity, and Glare Sensitivity 


Michel R. Lançon, MD, David Miller, MD, Boston 


The study describes a series of experi- 
ments in which bovine corneal buttons, 
both with and without edematous epitheli- 
um, were hydrated to different thicknesses. 
The degree of light scattering and turbidity 
were determined for each thickness and 
related to visual acuity and glare sensitivi- 
ty. For corneal buttons without epithelium, 
visual acuity dropped below 20/20 when 
thickness increased to 30% above hase 
value, while glare sensitivity changed when 
thickness increased 10%. For edematous 
corneas with epithelium, visual acuity 
dropped below 20/20 when total corneal 
thickness increased 10%; glare sensitivity 
changed significantly when total corneal 
thickness increased 5%. Light scatter- 
ing measurements and turbidity calcula- 
tions in both kinds of corneas correlated 
with changes in visual acuity and glare 
sensitivity. 


hat light scattering increases as 
the cornea becomes edematous 
has been demonstrated.'* It has been 
shown that stromal edema is respon- 
sible for small angle scattering and 
that epithelial edema is responsible 
for larger angle scattering,®* a result 
of the latter being the well-known 
glaucomatous halos.® 
One effect of increased intraocu- 
lar scattering on the patient’s visu- 
al function is an increased glare 
sensitivity.1°!2 However, because of 
anatomical differences, pathologic 
changes produce different scattering 
patterns in the cornea, lens, and vit- 
reous. Therefore, the quantitative 
relationship between pathologic scat- 
tering and glare sensitivity should be 
different for the cornea, lens, and vit- 
reous. Until now, no systematic study 
has been performed that mimics the 
relationship of progression of corneal 
edema and glare sensitivity. This 
study will detail such a relationship. 


Submitted for publication Aug 3, 1972. 
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Methods of Measurement 


Corneal Preparation.—Bovine eyes 
were frozen at —18 C. They were then 
thawed at room temperature to normal 
consistency, and corneal buttons 9 mm in 
diameter were then trephined. Twenty 
buttons with intact epithelium and 19 but- 
tons in which the epithelium. had been 
carefully scraped away with a Desmarres 
knife were used. 

Since Hedbys and Mishima“ have 
shown that corneal hydration is directly 
related to corneal thickness, thickness was 
varied systematically. The corneas had 


swollen during freezing to 0.95 mm thick.. 


They were immersed in 15% suspension of 
dextran 40 for varying periods of time. The 
longer the corneas were immersed in the 
hypertonic dextran 40 solution, the thin- 
ner they became. 

To check the relationship between light 
scattering and the method of corneal hy- 
dration, an additional group of corneas 
was dehydrated very thin and then rehy- 
drated to different thicknesses by immer- 
sion in distilled water. For a given corneal 
thickness, both methods yielded the same 
amount of light scattering. Corneal thick- 
ness was measured by a slit lamp (Haag 
Streit 900) and pachometer attachment. 
For each cornea, three measurements and 
their average were taken. 

Light Transmission.—Each corneal 
disc was placed on a plastic scleral contact 
lens. A layer of 2% methylcellulose gel 
(index of refraction, 1.339) was placed over 
the cornea and a corneal contact lens 
placed over the methylcellulose, creating a 
four-layer “sandwich.” The curvature of 
both corneal and scleral lenses were simi- 
lar. This sandwich was then fixed between 
two thin metal plates (Fig 1). The front 
and back plates each had centered aper- 
tures of 13 mm and 3 mm, respectively. 

The mounted corneal discs were placed 
on an optical bench (Fig 1). The light from 
a tungsten filament lamp was collimated 
into a narrow beam, incident to the poste- 
rior surface of the mounted cornea. The 
transmitted light was measured using a 
photomultiplier connected to a fiberoptic 
probe. The probe was mounted 30 cm from 
the cornea, on a rotating arm. The pivot 
section of the arm was mounted on the 
optical bench. 

Once a cornea of a specific thickness was 


mounted, light transmission at a number 
of angles was measured and compared 
with a base value. The base values were 
obtained by sending the light beam cen- 
trally and perpendicularly through the 
sandwich of corneal lens, methylcellulose, 
and scleral lens. The base value was set 
arbitrarily at 100. The intensities of the 
transmitted light through the corneas of 
different thicknesses were then calculated 
as percentages of the base value. 

Pilot studies showed similar values of 
transmission for the corneal discs, wheth- 
er the anterior or posterior surface faced 
the light beam. 

Visual Acuity.—In one subject whose 
visual acuity was corrected to 20/20 and 
who had no ocular pathologic findings, a 
measurement was taken in a darkened 
room with a standard Snellen chart, illu- 
minated to 75 foot candles. The subject 
stood 6 meters from the target, holding the 
mounted corneal sandwich 2 cm from the 
cornea of the tested eye. 

Glare.—The device used for glare test- 
ing has been previously described® (Fig 2). 
This apparatus consists of a series of ran- 
domly presented Landolt rings, black on a 
white background, appearing in front of a 
translucent screen illuminated by a 250- 
lumen tungsten filament lamp. The Lan- 
dolt rings correspond to a visual acuity of 
20/40 at 9 feet. Neutral density (ND) fil- 
ters ranging from 0 to 6.8 ND units can be 
interposed to reduce the contrast between 
the object and the background. The target 
area is surrounded by a 3,200-lumen circu- 
lar fluorescent lamp. Contrast thresholds 
were determined with the subject seated 
in a darkened room, holding the various 
corneal sandwiches before one eye, while 
the surrounding glare light flashed off 
or on. 


Results 


Corneal Thickness.—The thick- 
ness of 20 corneal discs with epitheli- 
um ranged from 0.64 to 0.90 mm. 
Maximum light transmission oc- 
curred at a thickness of 0.64, at 0° 
angle incidence. 

The thickness of 19 corneal discs 
without epithelium ranged from 0.62 
to 0.98 mm. Maximum light trans- 
mission occurred at a thickness of 
0.62 mm (Fig 2). The average thick- 
ness of intact corneas trephined from 
fresh bovine eyes was 0.73 mm. 

Our results show that as the cor- 
neal thickness increases, with or 
without epithelium, and at 0° angle 
incidence, the light transmission de- 
creases. This agrees with earlier find- 
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Fig 1.— Optical arrangement for the experiment. Corneal button sandwich 
consists of two metal plates with central apertures holding (in order) a 
corneal contact lens, methylcellulose ointment, corneal button, and scle- 


ral lens. 


Fig 2.—Glare testing device. 
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Fig 3.—Left, Angular dependence relationship of scattered light through corneas of different thicknesses. Plot for cornea with epithelium. 
Each curve represents different corneal thickness. Right, Plot for cornea without epithelium. Each curve represents different corneal thickness. 


ings.!7 The corneal buttons with epi- 
thelium consistently transmit 20% 
less light than those without epitheli- 
um for corresponding thicknesses at 
0° angle incidence (Fig 3). Thus, the 
presence of edematous epithelium 
has the equivalent effect on light 
transmission of about a 10% increase 
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in stromal thickness. 

Light Transmission.—It should 
be noted that the maximum light 
transmitted through the stroma in 
these experiments was 68%, a value 
lower than those found by other in- 
vestigators.'? To explore the effect of 
freezing and thawing on light trans- 


mission, a series of experiments was 
performed on fresh calf eyes within 
four hours of death. Maximal light 
transmission through these mounted 
fresh calf corneas (not exposed to 
freezing or thawing) was found to be 
70% for the stroma alone. 

Figure 3 details the relationship 
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Fig 6. — Description of turbidity: Amount of light intensity (-dl) lost in 

traversing a distance of dz of a scattering medium (where T is the coeffi- 

cient of turbidity of the medium) is equal to T times the incident (1) times 
| the distance traversed (dz). Thus, di ==T x | x dz. 
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Fig 5. — Plot of contrast threshold (glare light off) and glare threshold vs 
corneal thickness for corneal buttons without epithelium (dotted line) 
and with epithelium (dark line). 


Fig 7.—Graph representing coefficient of turbidity vs corneal thick- 
ness. Upper curve shows corneas with epithelium and lower curve shows 
corneas without epithelium. 
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between increase in corneal thickness 
and light scattering at different an- 
gles. The figures for the light trans- 
mitted at 0° were corrected for the 
scattering caused by the plastic 
mounting lenses themselves. Note 
that as the cornea swells, more light 
is scattered to the side. This effect is 
even greater for the corneas with 
edematous epithelium. One can en- 
vision a ring of scattered light sur- 
rounding any image focused on the 
fovea of a patient with corneal edema 
and appreciate the low contrast of his 
visual world. 

Visual Acuity. — Figure 4 presents 
the effect of corneal edema on visual 
acuity. If the corneal disc with epithe- 
lium swells more than 5%, the visual 
acuity begins to decrease, whereas 
the corneal disc without epithelium 
can swell by 5% and still yield a vis- 
ual acuity of 20/20. 

Glare.—Figure 5 describes the 
readings on the glare tested while 
looking through the various corneal 
discs. The readings marked “glare 
light off” are essentially contrast 
thresholds and are similar to visual 
acuity readings. The readings for the 
“glare light on” curve refer to actual 
glare thresholds. Note the steepness 
and the parallelism of the glare light 
on curves for discs with and without 
epithelium. 


Comment 


The results confirmed the work of 
previous studies'!5 by showing that 
corneal edema interferes with both 
visual acuity and glare sensitivity. 
For small amounts of edema, the 
glare sensitivity index follows the 
corneal changes more closely, while 
visual acuity is affected by larger in- 
creases in edema. 

Figure 4 depicts the effect of stro- 
mal edema on visual acuity and the 
effect of total corneal edema on visual 
acuity. The almost perfect parallel 
curves suggest that the presence of an 
edematous epithelium has the equiv- 
alent effect of about a 15% stromal 
thickness increase on visual acuity. 

In Fig 5, glare sensitivity is plotted 
against thickness increase for stroma 
alone as well as for stroma plus epi- 
thelial edema. Again the curves are 
parallel for the “glare light on” por- 
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tion of the graph, with a constant ver- 
tical separation of 0.5 ND units. The 
effect of edematous epithelium seems 
equivalent to a 10% increase in 
stromal edema in effecting glare 
sensitivity. 

Perhaps the simplest quantitative 
description of the scattering power of 
an optical medium such as the cor- 
neal stroma is its turbidity. Figure 6 
shows a light beam moving in the Z 
direction. Its intensity at a particular 
position is J. We may conclude that 
the amount of light intensity lost 
(—d/) in traversing a distance dz is 
equal to aconstant (T) times the origi- 
nal intensity (J times the distance 
traversed dz. 

—dl=T XIX dz (1) 

The constant, or turbidity coeffi- 
cient (T), depends upon the number of 
scattering particles, their size, and 
their electron density or ability to 
polarize. Equation 1 applies to a thin 
section of the scattering medium. To 
describe the effect of the entire thick- 
ness of the medium, we must inte- 
grate equation 1. 


poe” (2) 


In equation 2, I, is the intensity of 
the primary beam at z= 0; J, the in- 
tensity of the primary beam after 
traversing a distance z; and e, the 
natural base of logarithms. If T is a 
large number, then the beam inten- 
sity falls rapidly, with distance, into 
the scattering medium, and the me- 
dium is considered turbid. 

The turbidity concept can be ap- 
plied to the bovine cornea without 
epithelium. 

For a nonedematous cornea, from 
our data I/R = 0.7; z= .064; e-?-97 = 0.7; 
therefore, T=6.2 cm™!. Thus, in the 
case of a cornea without epithelium, 
for a 30% increase in thickness, 
z=.081 cm; I/I,=.34; e7 7-081) = 34, 
and the turbidity coefficient T= 
13.2 em™?. 

Figure 7 shows the relationship 
between corneal thickness and tur- 
bidity. Again, the curves for the cor- 
nea with epithelium and the curve for 
the cornea without epithelium are 
parallel with an average difference of 
5 cmt, for a corneal thickness range 
of 0.64 to 0.74 mm. Within this range, 
the edematous epithelium produces a 


turbidity equivalent to an increase in 
stromal thickness of 15%. Beyond 
0.74 mm thickness, both curves di- 
verge substantially. This may be due 
to the development of multiple scat- 
tering. 

Can this information be clinically | 
applied? This study, as well as Zuck- 
er’s study,” demonstrated that a sub- 
ject may manifest a visual acuity of 
20/20 in a clinical setting, and yet 
have a substantial amount of stromal] 
edema. Interestingly, the glare sensi- 
tivity changes significantly with rela- 
tively small amounts of stromal ede- 
ma. Thus, a patient with stromal 
edema may perform well visually in 
the physician’s office, yet be signifi- 
cantly handicapped in instances of 
high glare, such as bright sunlight or 
when faced with automobile head- 
lights. Glare testing may find a place 


in a conventional clinical setting. 

This work was supported in part by research 
grant EY-00208-11 and training grant EY- 
00043-05 from the National Eye Institute, and 
in part by the Massachusetts Lions Eye Re- 
search Fund, Inc. 
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Afferent Arc of the Corneal 
Immunologic Reaction 


II. Local and Systemic Response to 


Bovine y-Globulin 


Gilbert Smolin, MD, Joan Hall, PhD, San Francisco 


After the unilateral intracorneal injection 
of rabbit eyes with bovine y-globulin, many 
antibody-producing cells were found in the 
homolateral lymph nodes, cornea, and 
uveal tract. The greatest number of plaque- 
forming cells per million cells was found in 
the uveal tract between 12 and 15 days 
postinjection. No appreciable numbers of 
such cells were present in the contralateral 
lymph nodes or in the spleen. These studies 
indicate that the immunologic response to 
the intracorneal injection of foreign protein 
is confined essentially to the local lymph 
nodes and to antibody-producing tissues of 
the eye. 


ecent studies have shown that 

lymphatics in vascularized cor- 
neas drain to the regional lymph 
nodes.’? We have used a modification 
of the Jerne plaque technique‘ to 
demonstrate antibody-producing cells 
in homolateral preauricular and cer- 
vical lymph nodes after an intracor- 
neal injection of rabbits’ eyes with 
bovine y-globulin (BGG).5 No anti- 
body-producing cells were found in 
the contralateral nodes, and no ap- 
preciable numbers of such cells were 
present in the corneal or conjunctival 
tissues of either the injected or con- 
tralateral eyes. 

These studies indicated that the 
early immunologic reaction to an in- 
tracorneal injection of BGG is con- 
fined essentially to the draining 
lymph nodes. The purpose of this in- 
vestigation is to confirm these data 
and to ascertain whether other 
lymphoid tissues, such as the spleen, 
participate in the response. 
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Materials and Methods 


The experimental animals were 18 New 
Zealand white adult male rabbits weigh- 
ing 2.3 to 2.6 kg. The eyes of each rabbit 
were examined with the slitlamp to con- 
firm the absence of ocular pathology. The 
animals had no palpable preauricular or 
cervical lymph nodes. 

Each rabbit was bled from the marginal 
ear vein before injection, at specified times 
after injection, and immediately before 
being killed. The serum was inactivated 
by heating it at 56 C for 30 minutes. It was 
then absorbed with an equal volume of 
washed sheep erythrocytes and stored at 
—20 C. 

After placing two drops of proparacaine 
hydrochloride (Ophthaine) in the con- 
junctival sac of each rabbit’s right eye, 
we made an intracorneal injection of ap- 
proximately 0.05 ml BGG with a 30-gauge 
needie attached to a 0.25-ml tuberculin 
syringe. The BGG had been dissolved in 
physiological saline solution and filtered 
through a 0.454% permeable membrane 
filter. The concentration of the solution 
was 100 mg/m]; the intracorneal dose was 
approximately 5 mg. 

Two rabbits were killed on postinjection 
days 5 through 9, 12, 15, 20, and 33. The 
spleen, preauricular and cervical lymph 
nodes on the homolateral and contralater- 
al sides, the homolateral uveal tract, and 
the homolateral cornea with a l-mm rim 
of sclera were excised from the surround- 
ing tissue and placed in cold Eagle mini- 
mal essential medium (MEM). Samples of 
aqueous and vitreous were removed and 
stored at —20 C. 

The corneal tissue was divided into pe- 
ripheral and central segments. The pe- 
ripheral segment was prepared by incising 
a 3-mm peripheral rim of cornea through- 
out 360 C. The remainder of the corneal 
tissue constituted the central segment. 

The hemolysis-in-agar technique of 
Jerne, modified for use with protein anti- 
gens,*® was used to detect antibody-pro- 
ducing cells in lymph nodes, uveal tract, 
cornea, and spleen. Lymph node, spleen, 
and uveal tract tissues were gently teased; 
corneal tissue was finely minced. Each 





suspension was filtered through fine- 
gauge nylon mesh to remove any large 
clumps. All procedures were carried out in 
cold MEM (4 C). 

Each cell suspension was plated in trip- 
licate with sheep erythrocytes, both 
BGG-coated and uncoated. The results of 
the plaque assays were expressed as the 
number of plaques per million cells in the 
original suspension. Any background 
plaques were subtracted from the count. 

The serum and both the aqueous and 
vitreous humors were tested for hemolytic 
antibody by a modification of the tech- 
nique described by Hübner and Gengozi- 
an.? Two-fold dilutions were made by 
means of the microtiter apparatus. A drop 
of each dilution was placed on the surface 
of a layer of agarose that contained BGG- 
coated erythrocytes. Control plates con- 
tained uncoated erythrocytes. After the 
materials had been absorbed by the aga- 
rose, the plates were rinsed with MEM. 
Guinea pig complement (1:10 dilution) 
was added and the plates were incubated 
for two hours at 37 C. The presence of anti- 
body was indicated by a small area of lysis 
beneath the drop. This procedure‘ yields 
results comparable to those obtained by 
passive hemagglutination; it is suitable 
for use with small volumes of fluid and 
determines the type of antibody being pro- 
duced by the plaque-forming cells (PFC). 


Results 


After an intracorneal injection of 
BGG, the rabbit cornea usually ex- 
hibits a biphasic response. The initial 
phase starts approximately 3 to 5 
days postinjection and consists of a 
diffuse, ground-glass opacification of 
the cornea with concomitant circum- 
limbal injection. This reaction sub- 
sides in 2 to 3 days. The second phase 
begins approximately 12 days post- 
injection. A white ring of opacifica- 
tion is grossly discernible at the cor- 
neal periphery. The ring slowly mi- 
grates centrally, becoming broader 
and more diffuse until it disappears 
four to six days later. Central corneal 
edema, iritis, and ciliary injection 
accompany this reaction. All of the 
rabbits except number 7a showed 
some degree of biphasic response. 

Table 1 presents the results of the 
plaque assays on the lymph nodes, 
cornea, uveal tract, and spleen. These 
values were plotted on the graph 
shown in the Figure. Table 2 pre- 
sents the anti-BGG hemolytic anti- 
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was clinically opaque and 
had blood vessels extending 
into it. Plaque-forming cells 
were detected in the periph- 
eral cornea from day 8 to day 20 post- 
injection. This segment contained the 
perilimbal infiltrate. The number of 
PFC in the peripheral cornea corre- 
lated well with the severity of the clin- 
ical corneal reaction. For example, 
rabbits la, 6, 6a, and exhibited dense 
corneal immunologic rings and many 
PFC, whereas rabbit 4 did not have a 
gross ring or PFC. 


232 Arch Ophthalmol/Vol 90, Sept 1973 


Number of antibody-forming cells present in left and right lymph nodes 
and spleen (this page) and cornea and uveal tract (next page) after intra- 
corneal inoculation of BGG. 


Uveal Tract. — Plaque-forming 
cells appeared in the uvea on day 8 
and were detectable until day 33. The 
reaction reached its peak on day 15. 
In some cases, the number of PFC was 
very high; in all cases it correlated 
well with the severity of the iritis. For 
example, rabbits 1, la, and 6 had 
many PFC in the uvea and exhibited 
very severe iritis. 


occurred on about day 8. An- 
tibodies were still detected 
on day 13. A direct correla- 
tion was not obtained be- 
tween the level of circulating anti- 
bodies and the number of PFC in any 
of the tissues, or between the anti- 
body titers and the severity of the 
clinical reactions. 


Comment 
Circulating antibody is known to 


have an essential role in the develop- 
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ment of corneal hypersensitivity.? 
Moreover, the intracorneal injection 
of certain antigens has been shown to 
elicit systemic antibody production 
when very small amounts are used. 
Such small amounts of antigen are 
usually inadequate for the stimula- 
tion of antibody production when in- 
jected systemically." The results of 
our serum antibody determinations 
confirm these observations. Antibody 
was detected in the serum of all rab- 
bits that developed an immune ring. 
Thompson et al thought that se- 
rum antibody and the antibody de- 
tected in expressed “tissue juices” 
from injected corneas were produced 
by the infiltrating cells at the limbus. 
Failure to detect antibody in the 
lymph nodes of their animals led 
them to the conclusion that antigen 
did not leave the eye by lymphatic 
drainage. More recent evidence indi- 
cates that extraocular lymphoid tis- 
sues do participate in the response. 
The demonstration of lymphatics in 
the vascularized cornea suggested 
that antigen can reach the draining 
lymph nodes.'3 Previous experiments? 
showed that after foot pad injection 
of BGG, antibody producing cells 
could be found in the draining popli- 
teal lymph nodes, and after primary 
intravitreal injection of the same 
antigen, antibody producing cells 
could be detected in the cervical 
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Table 1.—Antibody Formation by Lymph Node, Cornea, Uveal Tract, and Spleen 
Cells of Rabbits Injected Intracorneally With BGG 


Tissue Assayed~— Plaques/10* Celis* 


Day of Rabbit Right Lymph 
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Left Lymph Central 
Killing No. Node Node 
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Cornea Tract 


Spleen 
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m 
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15 1 35 128 683 
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*Minus background-plaque count. 


lymph nodes. Moreover, Leibowitz 
and Elliott? showed that an initial 
stimulation of extraocular lymphoid 
organs was necessary for the corneal 
immune reaction to occur. Their ex- 
periments did not show, however, 
which lymphoid organs were stimu- 
lated. 

In our earlier experiments’ PFC 
were found in preauricular and cervi- 
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cal lymph nodes by the 6th day after 
intracorneal injection of BGG. The 
present experiments showed that an- 
tibody-producing cells were present 
in the lymph nodes from postinjection 
day 5 to day 33. The circulating anti- 
body that appears early in the re- 
sponse is probably produced by these 
lymph node cells. 

Mimura et al? showed that IgM- 
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Table 2.—Hemolytic Antibody Present in Aqueous Humor, Vitreous Humor, and 
Serum of Rabbits Inoculated Intracorneally With BGG 


Rabbit No. 
2 


Day of Killing 
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and IgG-containing cells were pres- 
ent in regional lymph nodes of a 
rabbit injected intracorneally with 
bovine serum albumin (BSA). Precip- 
itating antibodies were found in the 
serum. Only two of our rabbits failed 
to show PFC in the regional nodes, 
but they did have circulating anti- 
body. The failure to detect antibody- 
producing cells in these two cases is 
probably attributable to animal vari- 
ation. 

Parks et al used a fluorescent 
antibody test to detect antibody- 
containing plasma cells in frozen 
sections of limbal and iris tissue 
after intracorneal injection of BSA. 
Mimura et al” also demonstrated 
y-globulin-containing cells at the 
limbus after corneal sensitization. 
Oakley et al showed that antibody 
production by secondarily stimulated 
corneas continued after the corneas 
were transplanted to the omenta of 
normal rabbits. Leibowitz.and Parks 
found antibody in the overlay fiuid 
from corneal explants from im- 
munized rabbits, 

Our results are largely in agree- 
ment with those cited above. We did 
not find PFC in the limbal tissues as 
early as Leibowitz and Parks detected 
corresponding antibodies in their sys- 
tem. The number of PFC may have 
been too small to permit their detec- 
tion. It is also possible that the cul- 
ture system used by Leibowitz and 
Parks allowed time for immunocom- 
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petent cells to mature, while our sys- 
tem detects only mature antibody 
producing cells. Examination of the 
histologic preparations of limbal tis- 
sue suggests that the actual numbers 
of PFC might be greater than those 
observed by us. The use of a modifica- 
tion of the Jerne technique described 
by Basu? may ultimately prove more 
satisfactory in detecting antibody- 
producing cells. 

The peak of the PFC response in 
the uveal tract occurred at about the 
same time that it occurred after in- 
travitreal injection of BGG." These 
results also agree with those of 
Parks,’ who observed specifically 
staining plasma cells in the iris after 
the intracorneal injection of BSA. 

The presence of antibody in ocular 
fluids could be correlated roughly 
with the simultaneous presence of 
PFC in the peripheral cornea and 
uveal tract. Parks et al and Thomp- 
son and Olson! detected antibody in 
ocular fluids at about the same time 
that it appeared in the serum. 

The spleen did not seem to partici- 
pate in the reaction to any extent. 
Only one rabbit showed numbers of 
PFC higher than the background- 
plaque count. A similar lack of partic- 
ipation of the spleen followed the 
intravitreal injection of protein anti- 
gens.!” 

These results show that the anti- 
body response to the intracorneal 
injection of protein antigens is con- 


fined essentially to the cornea, uveal 
tract, and draining lymph nodes. 
Future experiments will be designed 
to determine whether a similar cellu- 
lar response is produced after the 
grafting of corneal tissue. The possi- 
bility of treating graft reactions with 
local or regional therapy could then 
be considered. 


This investigation was supported in part by 
Public Health Service grant EY-00310. 
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Octafluorocyclobutane 
and Other Gases for 
Vitreous Replacement 


Charles M. Vygantas, MD; Gholam A. Peyman, MD; 


Mark J. Daily; Erie S. Ericson, MD, Chicago 


In this study, an attempt was made to find 
a nontoxic gas for vitreous replacement 
that would be more slowly reabsorbed than 
air. One-tenth milliliter of air, helium, neon, 
argon, krypton, xenon, sulfur hexafluoride, 
and octafluorocyclobutane (Freon-C318) 
were injected into rabbit eyes. Octafluoro- 
cyclobutane, an insoluble gas of high mole- 
cular weight, remained the longest, an av- 
erage of 7.47 days compared to 1.72 days 
for air. Ophthalmoscopic and histologic 
examination of two of the octafluorocyc- 
lobutane-injected eyes showed no 
evidence of toxic reaction. Inexpensive and 
readily available, octafluorocyclobutane 
merits further experimental study, particu- 
larly for use in retinal detachment surgery. 


Vo replacement by different 
materials has been attempted 
for many years.' Especially in the 
treatment of retinal detachment, 
ophthalmologists have sought re- 
placement materials to tamponade 
the sensory retina against the pig- 
ment epithelium for reattachment.!* 
A number of substances have already 
been investigated for vitreous re- 
placement. Physiologic saline,’ ca- 
daver vitreous,** and cerebrospinal 
fluid® failed to provide the necessary 
viscosity for tamponading the retina 
with large holes or giant tears. Late 
toxicity and postoperative complica- 
tions have restricted the use of per- 
manent liquid silicone implants to 
only the most desperate of situa- 
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tions.7® Wide clinical experience and 
an extensive evaluation of hyaluronic 
acid are still not available.®” 

The use of gases for immediate 
tamponade has been advocated. Air 
has been successfully employed by 
many investigators?#!?® but rapid 
reabsorption often fails to provide a 
sufficiently long tamponading effect. 

Different gases, such as oxygen, 
nitrogen, carbon dioxide, nitrous ox- 
ide, argon, krypton, radon, and sulfur 
hexafluoride, have been used!?!8- 
with the exception of sulfur hexa- 
fluoride,” none of these is superior 
to air with respect to rate of absorp- 
tion. 

Several gases not previously re- 
ported were investigated in this ex- 
periment to determine their time of 
reabsorption from the vitreous. A 
comparison was then made between 
these gases and the substances now 
being used for the treatment of reti- 
nal detachment. 


Materials and Methods 


The gases investigated were argon, he- 
lium, xenon, krypton, neon, sulfur hexa- 
fluoride, and octafluorocyclobutane (Freon- 
C318). Eighty albino rabbits weighing 3 to 
4 kg were used in this study. 

Each rabbit was first anesthetized with 
intravenously administered pentobarbital 
sodium and both eyes were dilated with 
1% cyclopentolate hydrochloride (Cy- 
clogyl). A 1.0-ml tuberculin syringe was 
then attached to the outflow nozzle of 
the metal cylinder containing the experi- 
mental gas to be injected into the eye. The 
outflow valve of the cylinder was opened, 
allowing the pressure of the gas alone to 
elevate the plunger of the syringe. A 25- 
gauge needle was placed on the syringe, 
and the plunger was driven forward until 
only 0.1 ml of the experimental gas re- 
mained. 


Two drops of proparacaine hydrochlor- 
ide (Ophthaine) were placed in each eye. 
Then, under direct ophthalmoscopic obser- 
vation, the needle was inserted at the pre- 
sumed pars plana into the vitreous cavity. 
When the point of the needle was sighted 
through the pupil, 0.1 ml of the gas was 
injected into the vitreous and the needle 
was withdrawn. Since only 0.1 ml was 
being injected, an anterior chamber punc- 
ture for relief of pressure was not deemed 
necessary. 

The experimental gas was injected into 
one eye of each rabbit. For control observa- 
tions, 0.1 ml of air was injected by an iden- 
tical technique into the opposite eye of 
each rabbit at the time of the gas injection. 
Ten rabbits were injected with argon, ten 
with helium, ten with xenon, ten with 
krypton, ten with neon, 14 with sulfur 
hexafluoride, and 16 with octafluorocy- 
clobutane. 

The gas and air bubbles were clearly 
visible with a direct ophthalmoscope 
through the fully dilated pupil; observa- 
tion was done daily. At the end of the ex- 
periment (when gas was no longer visible), 
two octafluorocyclobutane-injected eyes 
and two sulfur hexafluoride-injected eyes 
plus each corresponding control eye were 
enucleated and studied histologically. The 
eyes in which the gas had remained the 
longest were chosen for histologic exami- 
nation. 


Results 


The control gas, air, was totally 
reabsorbed from the rabbit eyes by 
three days (Table). The inert gases, 
helium, neon, argon, krypton, and 
xenon, were reabsorbed even more 
rapidly than air, usually lasting one 
to two days postinjection. Sulfur hex- 
afluoride was present in all eyes at 
three days. At five days, ten of the 14 
sulfur hexafiuoride-injected eyes 
(71%) still had bubbles; by seven 
days, no gas was seen in any eye. All 
eyes injected with octafluorocyc- 
lobutane contained bubbles at four 
days postinjection. Eight of 16 octa- 
fluorocyclobutane-injected eyes (50%) 
had bubbles at eight days, two of 16 
(13%) at ten days, and no gas was 
present in any eye 11 days postinjec- 
tion. 

Ophthalmoscopically, no evidence 
of inflammatory reaction was seen in 
any of the eyes. Histologic study of 
two sulfur hexafluoride-injected eyes 
and two  octafluorocyclobutane-in- 
jected eyes, in which the gas re- 
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mained the longest, showed no 
evidence of any toxic or inflammatory 
reaction. l 


Comment 


This study was initiated as an at- 
tempt to find a nontoxic gas for vitre- 
ous replacement, which would be 
more slowly reabsorbed than air. The 
0.1 ml air bubble lasted an average of 
1.72 days in the eye. Our results 
showed that the inert gases were 
definitely not superior to air, confirm- 
ing the results of other investiga- 
tors.1™!8 Both sulfur hexafluoride and 
octafluorocyclobutane remained in 
the eyes for several days after air had 
vanished. The variation in the dura- 
tion of gas bubbles between rabbit 


eyes in the same group was probably ` 


due to variation in the amount ini- 
tially injected into the vitreous cham- 
ber. While 0.1 ml of each gas was in- 
jected into each eye, a fraction may 
have leaked from the injection site as 
the needle was withdrawn from the 
eye. Nevertheless, the results showed 
sulfur hexafluoride and octafluorocy- 
clobutane unquestionably superior to 
air in terms of longevity in the vit- 
reous. 

Sulfur hexafluoride (SF,) remained 
in the eyes an average of 4.70 days 
(air remained 1.72 days). A colorless, 
odorless gas whose molecular weight 
is 146.07, sulfur hexafluoride is listed 
as very slightly soluble in water.” 
While other investigators? have re- 
ported no toxicity for intravitreal use, 
The Merck Index warns that “on con- 
tact with water [sulfur hexafluoride] 
can liberate hydrogen fluoride which 
is highly irritating to eyes and mu- 
cous membranes.”! Our investiga- 
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tion of two eyes revealed no toxic re- 
action to 0.1 ml of intravitreal sulfur 
hexafluoride. 

Octafluorocyclobutane (C,F,) was 
the most persistent gas, remaining in 
the eyes an average of 7.47 days (air 
remained 1.72 days). A colorless gas 
of molecular weight 200.04, octafluo- 
rocyclobutane is considered highly 
insoluble in water (at 81.1 C, 0.014% 
by weight). The variables of molecu- 
lar weight and solubility may be the 
most important factors in determin- 
ing how long the gas will remain in 
the eye. Of the gases investigated, 
octafluorocyclobutane had both the 
highest molecular weight and the 
least solubility in water. Listed 
as nontoxic,”! octafluorocyclobutane 
showed no evidence of toxicity 
ophthalmoscopically or histologically 
when injected into the vitreous. If 
further investigation confirms the 
innocuous nature of octafluorocyc- 
lobutane, the use of larger amounts 
in human eyes could benefit retinal 
detachment surgery by providing an 
effective tamponade during the criti- 
cal one- to three-week postoperative 
period of chorioretinal scar forma- 
tion. 

In conclusion, our initial study has 
shown octafluorocyclobutane to be 
superior to air and other gases for 
vitreous replacement. An inexpen- 
sive and readily available gas, octa- 
fluorocyclobutane gave no evidence of 
toxicity to the eye. These findings 
suggest that octafluorocyclobutane 
merits further experimental study, 
particularly for use in retinal detach- 
ment surgery. 


This investigation was supported by Public 
Health Service training grant EY 24-15A1. 


Key Words.—Vitreous replacement; 
gases; octafluorocyclobutane (C, F,); sulfur 
hexafluoride (SF,). 
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Instrumentation 


A Simple B-Scan Ultrasonoscope 


Nathaniel R. Bronson II, MD, Frank T. Turner, Southampton, NY 


A simple and inexpensive contact B-scan 
ultrasonoscope is described. This instru- 
ment, while retaining some of the features 
of more elaborate equipment, is intended 
as a Clinical instrument. By eliminating the 
need for a water bath, the contact tech- 
nique permits patients of all ages to be 
examined easily. The B-scan image is pre- 
sented on a television tube, which may be 
photographed for a permanent record. 


B ultrasonography has been a 
valuable clinical tool. With this 
technique, which presents a cross- 
sectional view of the eye and orbit, it 
has been possible to visualize the in- 
terior of an eye when the optical view 
is obscured by opaque media. It also 
has been most helpful in the diagno- 
sis of retrobulbar pathology, shown 
by changes in the orbital fat patterns. 
Very fine clinical results have been 
described by Baum,! Purnell,? and 
Coleman,’ each of whom has devel- 
oped B-scan equipment. Unfortunate- 
ly, the widespread use of this tech- 
nique has been limited by the ex- 
pense and complexity of the equip- 
ment and the need for a water bath 
over the patient’s eye. 
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We have recently developed a sim- 
ple B-scan ultrasonoscope, which has 
eliminated some of these disadvan- 
tages.* The ultrasonic transducer is 
enclosed in a housing (Fig 1) that is 
held against the closed lid and cou- 
pled with methylcellulose, thereby 
eliminating the need for a water 
bath. The ultrasonic image is dis- 
played on a television picture tube, 
and the electronic components are 
housed in a portable cabinet. A rapid 
scan rate (11 sweeps per second) pre- 
sents a dynamic picture of the eye 
and orbit. While the diagnosis should 
be made directly from the screen dur- 
ing the examination, Polaroid pho- 
tography permits a permanent record 
similar to a spot film made in the 
course of fluoroscopy. For use in the 
operating room, the scanning head 
may be sterilized. The contact tech- 
nique permits persons of all ages to be 
examined, since the eye does not have 
to be immersed in water. With this 
approach, resolution in the anterior 
segment is lost, as this area is close to 
the transducer; in the majority of 
cases calling for ultrasonic diagnosis, 
the pathologic finding is located pos- 
teriorly. If desired, a water delay may 
be used for examination of the cornea 
and anterior chamber. 

An apparent distortion in the re- 
sulting ultrasonic images is intro- 
duced with this equipment. The 
transducer moves in a sector scan 
while the image is presented linearly. 
Elimination of this distortion would 





Fig 1.—Complete B-scan ultrasound housed 
in cabinet similar to portable television. Scan- 
ning head shown in foreground is held against 
patient’s closed lid. 


have been very expensive, and it has 
not been a problem clinically. A cali- 
brated overlay grid provides correc- 
tion of this distortion if measurement 
of a lesion is desired. 

The clinical results obtained with 
this B-scan ultrasonoscope are simi- 
lar to those shown by Baum,! Pur- 
nell? and Coleman,’ with a few sig- 
nificant differences. With the contact 
scanning method, only a portion of 
the eye and orbital contents, approxi- 
mately 2 cm wide, is displayed at one 
time, and the globe should be exam- 
ined from several directions. Previous 
B-scan equipment has used logarith- 
mic compression to show simultane- 
ously the entire range of echoes, from 
the strongest to the weakest. In our 
technique, this dynamic range is ob- 
tained by varying the sensitivity con- 
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Fig 2.—Ultrasonograms. Top left, Vitreous hemorrhage. Posterior wall 
and orbital fat shown at right. Top right, Retinal detachment showing reti- 


trol, which is calibrated in 10-dB 
steps. If, for example, an intraocular 
foreign body surrounded by hemor- 
rhage is being examined, the clotted 
blood is seen at high sensitivity, 
while a low sensitivity setting is 
needed to differentiate the foreign 
body from the associated reaction. A 
depth control is provided, covering 
the ranges of 0-3 cm, 1.5-4.5 cm, and 
3-6 cm. 

Vitreous hemorrhage (Fig 2, top 
left) appears as scattered echoes that 
vary in intensity with the amount of 
associated tissue organization. A reti- 
nal detachment shows a sheet-like 
pattern (Fig 2, top right); it is gener- 
ally possible to trace the insertion 
back to the optic nerve. Dense trac- 
tion bands, as well as solid lesions 
associated with the detachment, such 
as tumors, are also visualized. 

Intraocular foreign bodies are gen- 
erally readily apparent, even when 
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next to the retina. Figure 2, bottom 
left, shows a 1-mm steel fragment 
lying on the ora serrata. Its magnetic 
character can be proved by holding a 
magnet near the eye and observing 
the movement of the object as the 
magnet is energized, a technique 
originally suggested by Penner and 
Passmore.” 

Orbital disease can also be shown 
by ultrasound, with the B-scan ap- 
proach displaying the associated ana- 
tomical relationships. Figure 2, bot- 
tom right, was obtained from a child 
with a glioma of the optic nerve. The 
enlarged nerve is visible, as well as 
the displacement of the orbital fat 
and the indentation of the posterior 
wall of the eye by the lesion. 

This contact B-scan ultrasonoscope 
does not have all the features avail- 
able with more elaborate equipment. 
However, it is intended as a clinical 
tool for use by those without an engi- 





nal folds. Bottom left, Small intraocular foreign body lying on retina. Bot- 
tom right, Glioma of optic nerve with indentation of posterior wall. 


neering background. As with any 
diagnostic technique, experience is 
necessary to use this equipment. 


This equipment, the Bronson-Turner B-scan 
Ultrasound, was in part loaned by the Storz In- 
strument Company, St. Louis. 


Key Words.—B-scan; ultrasound; ul- 
trasonography. 
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Eyelids, Lacrimal 
Apparatus, and Conjunctiva 


Milton Boniuk, MD, Houston 


his review covers many of the ar- 
ticles related to the eyelids, lac- 
rimal apparatus, and the conjunctiva 
for the period extending from July 
1971 to July 1972. Many articles had 
to be omitted because of the lack of 
space. 


Eyelids 


Congenital and Hereditary. — 
Noonan syndrome! is an inherited 
condition occurring in both men and 
women that is characterized by a 
phenotype resembling Turner (XQ) 
syndrome, but with a normal kary- 
otype (XY or XX) and often with fer- 
tility intact. Pulmonary stenosis and 
other right ventricle cardiac abnor- 
malities are observed in approxi- 
mately one half of the cases reported. 
To date, eye findings observed with 
Noonan syndrome include antimon- 
goloid slant of the palpebral fissures, 
hypertelorism, epicanthal folds, 
blepharoptosis, and exophthalmos. 
The author reports a case of a 22-year- 
old black woman with Noonan syn- 
drome who had several abnormalities 
not previously reported including 
posterior embryotoxin, keratoconus 
associated with acute hydrops, and 
unilateral high myopia. It is hypo- 
thesized that a defect in mesodermal 
development may be a possible basis 
for many of the systemic and ocular 
abnormalities. 

A clinical syndrome initially de- 
scribed by Lejeune and his co-workers 
in 1963 is associated with a deletion 
of part of the short arm of the fifth 
pair of chromosomes. Many affected 
infants have an abnormal cry that 
sometimes sounds like a cat; hence, 
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this anomaly has been called the cri- 
du-chat syndrome. These patients 
have a severe degree of mental re- 
tardation along with a variety of 
systemic anomalies. In addition, they 
have ocular abnormalities including 
blepharoptosis, hypertelorism, tele- 
canthus, antimongoloid eyelid fissure, 
exotropia, decreased tear secretion 
according to the Schirmer test, refrac- 
tive errors, tortuous retinal arteries 
and veins, and optic atrophy. The 
author? has also demonstrated con- 
striction of the pupils with instilla- 
tion of 2.5% methacholine chloride 
into the cul-de-sac. Because of the 
severe mental retardation, glasses or 
surgery are not required in their 
management. A chromosome evalua- 
tion of both parents should be per- 
formed to identify those who carry 
the abnormal chromosome and may 
thus pass the disease on to additional 
children. 

Duane retraction syndrome, or the 
Stilling-Duane-Tuerk syndrome, is 
an unusual congenital form of stra- 
bismus characterized by limitation of 
abduction and retraction of the globe 
upon adduction. Adduction of the 
affected eye, which may also be limit- 
ed, usually produces narrowing of the 
eyelid fissure and is often associated 
with depression or elevation of the 
globe. Attempts to abduct the affected 
eye may cause widening of the eyelid 
fissure. The syndrome is bilateral in 
15% to 20% of patients. Its associa- 
tion with other congenital malforma- 
tions has received little attention, but 
the authors? report associated congen- 
ital malformations in four patients 
with Duane retraction syndrome. 
These include Goldenhar syndrome, 
Klippel-Feil syndrome, malforma- 
tions of the ear, vertebral anomalies, 
abnormalities of the caruncle and 
lacrimal punctum, bilateral seventh 
nerve weakness, and cleft palate. Em- 


bryologic considerations suggest that 
a disturbance of normal embryogene- 
sis during the second month of gesta- 
tion could result in such a pattern of 
malformations, hence, it could be con- 
sidered as a possible pathogenetic 
mechanism in at least some cases of 
Duane syndrome. However, no signifi- 
cant history of maternal illness or 
drug ingestion was present in these 
four cases. 

Trichomegaly is a term used to 
denote abnormally long lashes. It has 
been reported in normal subjects as 
well as in patients with systemic and 
ocular anomalies. Trichomegaly, cat- 
aracts, and hereditary spherocytosis 
occurred in a brother and sister.* One 
previous report had grouped certain 
findings under the diagnosis of ecto- 
dermal dysplasia, but the authors felt 
that the associated systemic findings 
precluded the unification of various 
reported findings under one diagnosis. 

A pedigree of congenital ptosis® 
showed that 49 of 96 individuals were 
affected. Bilateral ptosis was present 
in 92% of those involved. There were 
five skip generations all mediated 
through the female lineage, a finding 
not reported with this frequency be- 
fore in known pedigrees of congenital 
ptosis. The author proposes that cases 
of congenital ptosis be placed into one 
of two groups, genetic or sporadic. 
The genetic type replaces the heredi- 
tary classification. This cannot al- 
ways be done with precision in two 
generations as demonstrated by the 
skip generation of the pedigree 
reported. The author feels that retro- 
spective studies utilizing this classifi- 
cation could more accurately de- 
termine the mutation rate and the 
incidence of congenital ptosis of a 
genetic nature. 

Many reports have described the 
association of blepharoptosis, bleph- 
arophimosis, and epicanthus inver- 
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sus. In reviewing the literature,® it 
was found that telecanthus was a 
consistent finding and it was felt that 
the disorder should be considered a 
tetrad including it. The syndrome is 
inherited as an autosomal dominant 
with essentially 100% penetrance. To 
the 125 previously reported cases, 
three more are added, each with 
unique features—esotropia with ov- 
eraction of the inferior obliques, colo- 
bomas of the optic disk, and low set 
“cupped” ears. 

Congenital fibrosis of the extraocu- 
lar muscles has been reported as a 
bilateral disease with a strong hered- 
itary tendency. A similar entity is 
reported in four patients who were 
affected unilaterally’ and who had no 
family history of the disorder. The 
fibrosis also involved the orbital soft 
tissues causing some degree of en- 
ophthalmos. The main clinical fea- 
tures included severely restricted 
ocular rotations, ptosis or pseudopto- 
sis, and an absence of Bell phenome- 
non. The authors found that surgical 
treatment of various aspects of the 
syndrome was only partially success- 
ful. (I have recently seen a similar 
case and treatment seems to be quite 
difficult. If the patient is seen at an 
early age and if the ptosis is severe, 
corrective ptosis surgery and occlu- 
sive therapy would be indicated to 
prevent permanent amblyopia. Other 
aspects of corrective surgery as rec- 
ommended by the authors could be 
done at a later age.) 

Inflammations.—Herpes simplex 

lesions of the eyelids are often atypi- 
~ cal and difficult to diagnose clinically. 
The easily identified vesicular erup- 
tion may be absent and, in the early 
stages, only edema of the eyelid may 
be present. At a later stage, the lesion 
may appear as a black eschar. The 
authors report six cases® to illustrate 
the problems in diagnosis; they em- 
phasize that a high degree of suspi- 
cion and careful examination of the 
initial lesion and its margins, the 
conjunctiva, and the cornea will often 
yield a correct diagnosis, or at least 
indicate the necessity of appropriate 
virus studies. When the lesion is 
atypical, scrapings of the vesicles or 
the conjunctiva will often yield mul- 
tinucleated giant cells or inclusion 
bodies. In one reported case, the 
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scrapings were negative, but virus 
cultures were positive. In the discus- 
sion of this article by Dr. Phillips 
Thygeson, he pointed out that mul- 
tinucleated giant cells were of great 
diagnostic value and were seen only 
in two other conditions — herpes zos- 
ter and varicella. He also pointed out 
that pseudozoster could be caused by 
herpes simplex virus with the skin 
eruption having a fifth nerve distri- 
bution. In his discussion, he also 
pointed out that branching epithelial 
lesions in the cornea associated with 
herpes zoster ophthalmicus were only 
rarely due to secondary infection with 
herpes simplex virus. This conclusion 
was based on the failure in repeated 
attempts at the University of Califor- 
nia Medical Center, San Francisco, to 
isolate herpes simplex virus from 
such cases. Herpes zoster ophthalmi- 
cus is an uncommon finding in chil- 
dren but has been reported in a sev- 
en-year-old boy with an IgA deficien- 
cy.° The course of herpes zoster was 
prolonged and severe. The child’s his- 
tory showed that serum immunoglob- 
ulins were normal at the age of 18 
months; however, the serum, the lac- 
rimal, and the salivary IgA were no 
longer detectable after the age of 6 
years. Normal conjunctival lymph 
follicles were absent. It was postulat- 
ed that the IgA deficiency and absent 
delayed hypersensitivity increased 
the susceptibility to, and prolonged 
the clinical course of, the viral illness 
in this child. 

There are several articles describ- 
ing infestation of the eyelids with 
Demodex folliculorum. Jacobson 
briefly reviews the subject and recom- 
mends twice daily washing of the lids 
with special attention to scrubbing of 
the base of the lashes with a baby 
shampoo. He feels that ample hygiene 
measures that reduce the degree of 
infestation will stmultaneously, al- 
though perhaps only coincidentally, 
alleviate the red, irritated eyelids of 
those patients who do have symptoms. 
English’! who has written a number 
of articles on the subject, has reported 
edema of the eyelashes associated 
with decreased vibrancy. In a series 
of patients with no Demodex infesta- 
tion, 92% showed normal resilience, 
while in another group with estab- 
lished parasitization, 38% showed 


abnormal resilience. In another arti- 
cle, English? emphasizes that be- 
sides D folliculorum other variants 
can be found in the eyelids, which 
may lead to confusion in identifica- 
tion of the infesting organism and a 
mistaken diagnosis. Demodectic mites 
enjoy a wide distribution throughout 
the animal kingdom parasitizing the 
sebaceous glands and hair follicles of 
most mammals. The varieties en- 
countered and their respective hosts 
include D canis (dog), D cati (cat), D 
phylloides (pig), D bovis (cattle), D 
equi (horse), D muscardini (dor- 
mouse), D cuniculi (rabbit), D ratti 
(rat), and numerous others. The pro- 
portions of the body, the nature of the 
dorsal spines of the capitulum, the 
location of the male genitalia, and the 
structure of the ova are some of the 
important distinguishing character- 
istics of value to the acarologist. 
Superficial mycotic infections can 
be divided into three groups: those 
caused by the dermatophytes or ring- 
worm fungi, the organisms responsi- 
ble for tinea versicolor and tinea ni- 
gra, and the candida species. In a case 
of dermatophytosis affecting the per- 
iorbital region of a four-year-old 
white boy, the clinical picture re- 
sembled that of a pyoderma involving 
primarily the upper eyelid with no 
involvement of the eyelashes. The 
fungus Trichophyton mentagrophytes 
was readily and repeatedly isolated 
from the affected skin. The infection 
was self-limited, healing sponta- 
neously after 10 to 12 weeks. | 
Congenital nonbullous ichthyosi- 
form erythrodermia is a congenital 
condition characterized by an autoso- 
mal recessive inheritance; congenital 
erythrodermia that fades later; scali- 
ness of the upper face, flexures, 
palms, and soles; and is associated 
with progressive changes as the pa- 
tient gets. older. The author reports 
three affected siblings,'* two of whom 
showed, at the age of two weeks, ec- 
tropion of the upper lids. In one eye of 
these patients, there was lagophthal- 
mos without ectropion caused by stiff- 
ness of the skin of the lids. There was 
no family history of ichthyosis and 
the parents were not consanguineous. 
Tumors. — The treatment of type II 
familial hyperlipoproteinemia by diet 
and drugs has been practiced for only 
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a few years. Xanthomas are slow to 
regress; the usual yardstick of effec- 
tive therapy is reduction of serum 
cholesterol. A patient is described 
with extensive xanthoma deposits in 
the eyelids, which began to regress in 
the sixth year of treatment with a 
modified fat diet and disappeared in 
the eighth year. Serum cholesterol 
showed no significant change until 
the eighth year of treatment, when it 
declined precipitously. These events 
are consistent with the view that se- 
rum cholesterol is only weakly indic- 
ative of changes in the total body 
economy of cholesterol. 

With the help of electron microsco- 
py, two eyelid lesions were diagnosed 
as alveolar rhabdomyosarcoma.'* One 
lesion occurred in the lower lid of a 3- 
and 10-month-old Latin American 
boy; the child was treated with radia- 
tion. An orbital recurrence developed 
15 months after initial therapy and a 
second course of radiation was given. 
The child is now alive and well, 27 
months after the second course of 
treatment. The second case involved 
a seven-month-old child who was ini- 
tially diagnosed as having a metas- 
tatic neuroblastoma. Formaldehyde 
solution-fixed tissue four years later 
with electron microscopy revealed the 
proper diagnosis of alveolar rhabdo- 
myosarcoma. 

General Pathologic Findings. — 
Adrenergic mydriasis was studied in 
a group of patients with unilateral 
Horner syndrome.!? Cocaine dilated 
the central Horner pupil poorly and 
did not dilate the preganglionic and 
postganglionic pupils. Phenylephrine 
(Neo-Synephrine) hydrochloride was 
used to demonstrate the supersensi- 
tivity of the denervated dilator mus- 
cles to adrenergic substances. Hy- 
droxyamphetamine hydrobromide 
(Paredrine) had a mydriatic action 
only when the postganglionic neuron 
was intact. Hydroxyamphetamine 
was shown to have an exclusively in- 
direct. mode of action and is offered as 
a new and better way to distinguish 
preganglionic from postganglionic 
sympathetic defects. In a series of 
500 patients with cluster headaches 
seen at the Mayo Clinic, 24 patients 
developed oculosympathetic paresis.'8 
They were studied by infrared elec- 
tronic pupillography and phar- 
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macologic testing. Sympathetic dys- 
function varied from paresis of the 
sympathetic innervation of the eye- 
lids alone to complete postganglionic 
denervation of the eyelids and iris 
with denervation supersensitivity; 
most of the patients had incomplete 
postganglionic sympathetic denerva- 
tion. These findings are consistent 
with the supposition that injury of 
the internal carotid plexus during the 
headaches results from dilatation of 
the intraosseous portion of the inter- 
nal carotid artery. (Some people in- 
cluding myself prefer to use the term 
Raeder paratrigeminal syndrome to 
describe this combination of findings. 
The degree of ptosis and miosis are 
often slight and easily overlooked. 
The ophthalmologist may be the first 
to make a diagnosis. Establishing a 
diagnosis is important, since it does 
have certain diagnostic and thera- 
peutic importance.) A lost contact 
lens was found to have become 
embedded above the tarsal plate!’ in 
a 29-year-old man who appeared with 
acquired blepharoptosis of 18 months’ 
duration and a mucous discharge 
over the most recent three months. 
Surgical removal of the contact lens 
was followed by prompt resolution of 
all signs and symptoms in this pa- 
tient and restoration of an essentially 
normal eyelid. It is suggested that 
acquired blepharoptosis, particularly 
with tumefaction, in a contact lens- 
wearer should indicate careful ques- 
tioning as to the possibility of the ear- 
lier loss of a contact lens. 

Surgery. -— Minor brow and lid lac- 
erations may be associated with scle- 
ral and retinal perforations,” even 
when the lacerations are apparently 
remote from the globe. Reports of 
three cases in children have been 
used to illustrate that the Classical 
signs of scleral perforation need not 
always be present. This appears espe- 
cially true of injuries caused by nar- 
row, sharp objects such as darts, 
scissors, and knives. The authors rec- 
ommend careful examination and 
surgical exploration under general 
anesthesia whenever any doubt ex- 
ists; closure of any scleral wound with 


fine, interrupted permanent sutures; . 


surface cryotherapy over any oph- 
thalmoscopically localized retinal 
tears; possible scleral buckling, par- 


ticularly if vitreous or retina has pro- 
lapsed through the perforation; teta- 
nus immunization; and topical and 
systemic administration of antibiot- 
ics if a perforation is found. 

The surgical results in 40 patients 
with traumatic blepharoptosis*! were 
examined to ascertain which type of 
operation gave the best results. An 
external (skin) approach gave both 
better exposure results than did an 
internal (conjunctival) approach for 
retrieving a retracted levator severed 
in the eyelid. These operations, how- 
ever, were useless when the levator 
muscle was paralyzed. In such cases, 
the blepharoptotic eyelid had to be 
suspended from the frontalis or from 
the superior rectus muscle and pro- 
vided a less satisfactory outcome. A 
fascia lata operation is indicated for 
patients with unilateral traumatic 
blepharoptosis only when the levator 
muscle is paralyzed. The external 
approach is the procedure of choice 
for retrieving a severed levator mus- 
cle when the levator function is 3 mm 
or more from down-gaze to up-gaze. 
Gross amounts of over correction or 
undercorrection can be avoided by 
this approach only when the surgeon 
positions the blepharoptotic eyelid on 
its cornea at the time of the operation 
in order to compensate for a greater 
postoperative lift of the eyelid when 
the levator function is good than 
when it is poor. (This article, like 
others by Berke, is beautifully writ- 
ten and I recommend careful reading 
of Berke’s articles on the subject for 
those interested in ptosis surgery. His 


- detailed descriptions of technique and 


his guidelines for positioning of the 
lid, according to the amount of leva- 
tor function, have been extremely 
useful.) Berke”? also describes his re- 
sults of 55 operations of various kinds 
for surgical correction of jJaw-winking 
ptosis. He concludes that the best re- 
sults follow a Crowell-Beard opera- 
tion in which both levator muscles 
were myectomized and both lids sus- 
pended from the brows by autogenous 
fascia lata. 

Sectional blepharoptosis, a condi- 
tion describing the drooping of only a 
portion of the upper eyelid, was seen 
in two young adult black patients.” 


` In one case, the sectional blepharop- 


tosis was due to laceration of the 
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upper eyelid. The other case was evi- 
dently the result of inadequate bleph- 
aroptosis surgery performed during 
the patient’s infancy. In repairing 
these cases, an external approach was 
used, with an enblock method of 
resection of levator muscle with con- 
junctiva; good results were obtained 
in both patients. In recent years, the 
Fasanella-Servat operation has been 
widely used for treating patients with 
minimal degrees of ptosis. The author 
has devised a new clamp* to replace 
the two curved hemostats that are 
ordinarily used in this procedure. 
This clamp has a number of advan- 
tages, including prevention of a com- 
plication of postoperative peaking of 
the central portion of the upper lid. 
The author feels that the Fasanella- 
Servat operations relieves ptosis 
by strengthening Müller muscle 
through a 3-mm Müller muscle resec- 
tion and a 6-mm Miiller muscle ad- 
vancement. He also feels that pa- 
tients can be properly selected for this 
procedure if their upper lid level ele- 
vates to a cosmetically acceptable 
position after the instillation of 10% 
phenylephrine into the affected eye. 
Details of the surgical correction of 
ptosis by means of a periorbital orbic- 
ularis sling to the upper tarsal 
plate are described by the author who 
originally described this procedure in 
1951. (Although I have never utilized 
this particular procedure, it does 
seem to be simple and have some 
merit. ) 

The lower lids of senile ectropion 
and entropion”® are alike in many 
ways because the tissues of both are 
lax, atonic, degenerative products of 
the aging process. The main factor 
that determines whether the lid turns 
out or in is the tarsal sling, that is, 
the tarsus with its two tough, fibrous, 
canthal ligaments medially and lat- 
erally. If this sling gives way, ectro- 
pion occurs. The author describes a 
variety of techniques for repair of 
senile ectropion and also discusses in 
great detail his technique of this 
anomaly. This technique involves 
resection of a triangle of tarsocon- 
junctival tissue with the apex at the 
gray line and the base on the at- 
tached tarsal border. A vertical el- 
lipse of skin and muscle are also 
resected near the lateral canthal re- 
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gion. Dr. Fox believes that this proce- 
dure is least likely to give rise to 
recurrences, but he also describes in 
detail how to manage cases of under- 
correction and overcorrection. The 
term tarsal ectropion” is used to de- 
scribe lower lid eversion that is limit- 
ed to the tarsal-containing portion 
only. Fox,?° who has used this term, 
has observed that there is no relaxa- 
tion of the tissues of the eyelid below 
the tarsus as in senile ectropion. In 
order to correct this type of defect, the 
author exposes the lower edge of the 
tarsus through a horizontal skin inci- 
sion. This edge is then sutured to the 
skin below the incision; the subse- 
quent downward pull of the skin rein- 
verts the tarsus. 

Essential blepharospasm”* is a pro- 
gressive, involuntary, spasmodic clo- 
sure of the eyelids. Nonsurgical 
measures have been found to be of lit- 
tle benefit, except in the mildest 
cases. Alcohol injections have the 
disadvantage of being painful, of a 
high failure rate, and they produce 
contraction of the soft tissue. The 
most effective and long-lasting relief 
measure seems to be obtained by 
selective neurectomy of the facial 
nerve. The technique is based on ex- 
posing the main trunk of the facial 
nerve and serially avulsing the tem- 
poral, zygomatic, and buccal branch- 
es of the nerve. With the aid of a 
nerve stimulator, the completeness of 
the peripheral denervation can be 
determined and special attention can 
be focused on the variable buccal 
branch of the facial nerve. The skin 
incision used by the authors?’ is 
somewhat different from the linear 
vertical incision 2 cm in front of the 
ear originally described by Reynolds. 
The authors’ approach helps identify 
the branches of the facial nerve by 
first isolating the main trunk of the 
nerve as it exits from the stylomas- 
toid foramen. The approach is felt to 
be easier, more certain of isolating 
the branches of the facial nerve, and 
provides a means for testing residual 
blepharospasm on the operating table 
by stimulating the main trunk of the 
nerve. According to both papers,?**" 
it also provides a more cosmetically 
acceptable scar compared to the one 
in front of the ear. In recent years, the 
implantation of a wire spring” has 


been used to close the eyelid in the 
treatment of lagophthalmia. The 
spring opposes the action of the leva- 
tor palpebra superior muscle and the 
levator can overcome the spring to 
open the eye. Successful management 
of lagophthalmia in 22 patients was 
achieved by using an implanted pal- 
pebral spring. Three of the patients 
had previously been unsuccessfully 
managed with tarsorrhaphies. In re- 
viewing the ocular complications and 
treatment of seventh nerve paralysis, 
experience, thus far, has suggested 
that the palpebral spring was most 
useful in cases of temporary lagoph- 
thalmia or in permanent lagoph- 
thalmia where other treatment had 
been either unsuccessful or unac- 
ceptable. 

Traumatic downward displacement 
of the medial canthus may be re- 
paired by freeing the medial canthal 
ligament and moving it upward to a 
position of overcorrection.*' When the 
lacrimal-conducting mechanism is 
intact, repair must be done carefully 
to avoid canalicular injury. 

Surgical plastic procedures can al- 
leviate some of the ocular disability 
and cosmetic defects related to ocular 
complications of Graves disease.” 
These operations may include (1) 
maximal recession of a fibrotic inferi- 
or rectus to relieve hypotropia from 
its “leash effect”; (2) bilateral reces- 
sion of inferior rectus muscles to re- 
lieve restriction of upward gaze; (3) 
recession of other extraocular mus- 
cles to correct heterotropia and diplo- 
pia; (4) orbital decompression for se- 
vere exophthalmos by multiple routes, 
including inferior orbital decompres- 
sion into the antrum; (5) block reces- 
sion of levator, Müller muscle, and 
conjunctiva for marked lid retraction; 
(6) excision of pockets of fat from 
bulging the upper and lower lids; (7) 
tightening of loose, redundant, lid 
skin by blepharoplasty; and (8) later- 
al tarsorrhaphies. Combined opera- 
tions using these principles to correct 
multiple defects are justified by the 
good results reported in a series of 
patients. 

Two new surgical procedures”? are 
presented for the treatment of upper 
eyelid retraction. These use a sensory 
nerve block so that the patients are 
awake and able to move their eyelids, 
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thereby allowing the surgeon to make 
controlled adjustments for the 
amount of surgery to be done. One 
procedure, excision of Miiller muscle, 
was done on three lids that had over- 
action of Miiller muscle alone. The 
other, a combined procedure of exci- 
sion of Miiller muscle and partial 
tenotomy of the levator aponeurosis, 
was done on four lids that had overac- 
tion of both Müller and levator mus- 
cles. The results in all the cases were 
good in comparison with the results 


obtained when the authors used other’ 


surgical techniques described for 
treating upper lid retraction. (I have 
had experience with the procedure 
described by Henderson and have uti- 
lized in several cases the technique 
described by the authors with good 
results. The technique is highly rec- 
ommended.) 

Twenty-six cases of disfiguring 
enophthalmos following eye enuclea- 
tion were treated with subperiosteal 
glass bead deposition** to- reduce the 
upper lid and socket deformity. The 
technique was modified slightly from 
that originally described by Smith 
and co-workers in that the author uti- 
lized a superior orbital rim incision. 
Two cases are reported in which the 
Cutler-Beard bridge flap technique 
were employed for upper eyelid recon- 
struction.” A full-thickness lower lid 
flap under the marginal bridge was 
used to fill the upper lid defect. After 
the flap was released, the new upper 
eyelid was functional in all respects 
and was cosmetically acceptable. 
Another technique for lid repair in- 
volves the use of nasal cartilage with 
attached mucosa. Most surgeons have 
used cartilage from the nasal septum, 
but the author describes the use of 
upper lateral nasal cartilage for 
repair of a defect in the lower eyelid. 
This was combined with a facial flap 
rotated medially to provide skin cov- 
erage and was done in a single pro- 
cedure. The author feels that the 
upper lateral nasal cartilage simu- 
lates the lower eyelid almost com- 
pletely with the mucosa being thin, 
the cartilage thin, and with a normal 
curve that closely allies itself to the 
eyeball. (The reviewer has utilized 
nasal cartilage from the septum and 
has found that the use of vertical par- 
allel slits in the cartilage will help 
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produce a more flexible tissue that 
will conform to the surface of the eye.) 

A split-thickness skin graft may be 
defined as a portion of the dermis and 
the entire epithelium that has been 
completely separated from its blood 
supply and the donor site attachment 
before being transplanted to another 
area of the body. The two most likely 
reasons for using split-thickness skin 
grafts are the resurfacing of burnt 
eyelids and the grafting of an exen- 
terated orbit. These grafts vary in 
thickness from 10 to 25 thousandths 
of an inch and the author discusses in 
detail?” various donor sites and in- 
strumentation, along with care of the 
recipient and donor sites. (The article 
is well written and not too lengthy; 
reading of the article is recommended 
for those who wish to employ the 
technique.) 


Lacrimal Apparatus 


Anatomy and Physiology.—To 
determine the relative function of the 
superior and inferior canaliculi,** 
both eyes of 18 student nurses were 
studied. A tapered polyethylene cone 
was inserted first in the lower canalic- 
ulus of each eye, and one week later, 
in the upper canaliculus of each eye. 
One drop of 2% fluorescein solution 
was then instilled and the time taken 
for the dye to reach the inferior mea- 
tus of the nose was recorded. In 14 
eyes, the upper canaliculi were supe- 
rior in conduction time and five were 


' equal to that of the lower. In 17 eyes, 


the lower canaliculi were superior. 
By multiplying the millimeters of 
wetting in 1 minute by a factor of 
three, the standard Schirmer No. 1 
test can be shortened by 4 minutes. 
Medial placement of the filter strips 
proved just as reliable as lateral 
placement. (The authors conclude 
that destruction of either canaliculus 
alone will not materially effect the 
excretion of tears. They also feel that 
using both the 1-minute test and the 
factor of three will save approximate- 
ly 4 minutes of the physician’s time. 
The results also suggest that place- 
ment of the filter paper has little or 
no effect on the results of the Schirm- 
er test.) The existence and physical 
integrity of the oily layer on the ante- 
rior surface of the tear film? was 
demonstrated by the simple physical 


method of bombarding the tear film 
with microdroplets of oil and of water, 
and then observing their behavior 
upon striking the surface. The water 
particles rolled off the tear-film sur- 
face, while the oily particles were 
immediately absorbed into the ante- 


rior surface of the tear film, indicat- 


ing that the anterior surface of the 
tear film is an oily (hydrophobic) lay- 
er. There is a thinning of fluid films 
adjacent to concave menisci both in 
vitro and in the tear film.* Films 
fracture preferentially in these thin 
areas. Menisci of the eyelids; of con- 
tact lens; of bubbles and mucus or 
debris in the tear film; or of adjacent 
perilimbal elevations, such as filter- 
ing blebs, all have an adjacent area of 
thinning where film fracture and re- 
sultant staining often occur. This 
sucking action of the eyelid menisci 
seems to be a basic mechanism for 
subsurface tear renewal. (This is a 
most interesting article and helps to 
explain the presence of corneal stain- 
ing in a variety of conditions and 
might also help explain the deposi- 
tion of iron in the corneal epithelium 
in various conditions.) 

The calcium level in tears‘! was 
measured in 59 normal subjects anda 
mean of 2.29 mg/100 ml (range of 
1.42 to 3.16 mg/100 ml) was docu- 
mented. Although in this group of 
normal subjects there was no appar- 
ent correlation between the tear and 
serum calcium levels, further studies 
among patients with systemic diseas- 
es, such as sarcoid, are necessary to 
determine any diagnostic value such 
tests might render. 

A specific radioimmunodiffusion 
procedure® was used to demonstrate. 
IgE, which was found in detectable 
amounts in all tear samples studied 
and in increased amounts in seven of 
nine patients suffering from pre- 
sumed allergic disorders of the exter- 
nal eye, including all five cases of 
vernal conjunctivitis. The IgE may 
represent a local immune system at 
mucous membrane surfaces of the eye 
mediating allergic phenomena in 
man and causally relating to certain 
allergic disorders. A further defini- 
tion of the IgE system in man may be 
of clinical importance. IgE levels in 
tears might someday serve as a test 
for the presence of an atopic compo- 
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nent in inflammatory states and in 
the diagnosis of inflammation of the 
cornea and conjunctiva. Rabbits were 
immunized with a formaldehyde solu- 
tion-treated vaccinia virus vaccine® 
by means of intranasal or intrader- 
mal administration. A comparison 
was made between animals receiving 
the vaccine with or without the adju- 
vant poly I:C. Two additional ani- 


mals received live virus intradermal- 


ly and were used as controls. The 
immunoglobulins of the tears and 
serum were analyzed, and it was 
found that (1) IgA (11S type) was the 


predominant immunoglobulin in the . 


tears, (2) IgA appeared to be correlat- 
ed with the antibody activity in tears 
of intranasally vaccinated animals, 
(3) antiviral activity in the tears of 
intradermally vaccinated animals 
appeared to be IgG, (4) poly I:C en- 
hanced both the serum and tear anti- 
body titers, and (5) the predominant 
immunoglobulin and antibody in the 
serum was IgG. The indirect fluores- 
cent antibody procedure was found to 
be a useful adjunctive method for 
assaying tear antibody. The possible 
mechanisms involved in the induc- 
tion of tear antibodies and the effects 
of adjuvants are discussed. The same 
authors also vaccinated 15 rabbits 
with inactivated or live vaccinia vi- 
rus by the intranasal or intradermal 
route; one eye was challenged and 
used as controls. The animals were 
examined for clinical illness, virus 
shedding, and serologic changes in 
tears and serum. The results showed 
that (1) all animals shed vaccinia 


virus for at least one day, (2) vaccina- ' 


tion by any route resulted in de- 
creased illness and virus shedding, 
(3) animals with serum-neutralizing 
antibody titers of = 1/575 had the 
mildest illness by all parameters, and 
(4) tear antibody had no apparent 
effect on the illness or virus shedding. 
The importance of local mechanisms 
of protection and the application of 
this work to human conjunctival in- 
fections are discussed. 

General Pathologic Findings. — 
Congenital bilateral lacrimal and 
preauricular fistulas were reported 
in a mother and son who had no other 
congenital defects. Another report de- 
scribes some unusual causes of epiph- 
ora. These include granulomas oc- 
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cluding the punctum, casts within 
the canaliculi, obstruction by eye- 
lashes, bony overgrowth with the dis- 
placement and narrowing of the lacri- 
mal canal, obstruction of the nasolac- 
rimal duct following turbinectomy, 
obstruction of the nasolacrimal duct 
with a dacryolith, angiomatous mal- 
formations of the lacrimal sac, and 
several patients who developed epiph- 
ora after receiving oral contracep- 
tives. 

An excellent review on keratocon- 
junctivitis sicca and the Sjögren 
syndrome“ is recommended for those 
interested in this disease. The au- 
thors indicate that biopsy of the mi- 
nor salivary glands may prove help- 
ful in arriving at a tissue diagnosis. 
The laboratory findings in Sjögren 
syndrome include hyperyglobuline- 
mia, the presence in serum of rheu- 
matoid or antiyglobulin factors and 
antinuclear antibodies, as well as the 
presence of an antibody specifically 
directed against a constituent of the 
cytoplasm of epithelial cells lining 
the salivary ducts. A defect in the 
response of sensitized lymphocytes to 
antigen has also been identified. Of 
recent interest is the frequent occur- 
rence of renal involvement in Sjögren 
syndrome; various types of tubular 
dysfunction have been recognized. 
Although Sjégren syndrome was orig- 
inally considered to involve a benign 
lymphoepithelial lesion, there is in- 
creasing evidence that approximately 
5% to 10% of such patients may devel- 
op lymphoma or pseudolymphoma 
late in the course of the disease. The 
authors also caution against the use 
of radiation to treat salivary or lacri- 
mal gland enlargements. 

A patient with PAS-positive in- 
tranuclear plasma cell inclusions in 
the lacrimal gland is reported.. 
Immunoelectrophoresis showed a 
diffuse elevation of the IgG and IgA 
fractions but a normal IgM fraction. 
No abnormal proteins (M-compo- 
nents) were found. Three cases of 
tuberculoma, one of the orbit and 
two of the lacrimal gland, are report- 
ed, but in none of the cases were tu- 
bercle bacilli seen nor were cultures 
obtained. (The diagnosis was based 
on the presence of granulomatous 
infiltration and all patients had a pos- 


itive tuberculin skin test. In all cases, 


the surgery was followed by a course 
of intramuscular streptomycin injec- 
tions and there was no recurrence of 
the orbital mass or proptosis during a 
five year follow up. However, many 
people would question the diagnosis 
of tuberculosis with the absence of 
disease elsewhere and without de- 
monstrable organisms in the patho- 
logic specimens.) 

A nodule found in the lacrimal 
gland of a 62-year-old woman proved 
to be an amyloid tumor.* Symptoms 
of generalized amyloidosis could not 
be demonstrated. The amyloid was 
revealed.by electron microscopy and 
confirmed by histologic examination 
and the use of polarized light. In sec- 
tions stained with Congo red, the 
amyloid acquired a greenish hue in 
polarized light. The amyloid was 
formed in a tumor-like mass, but 
could, however, be demonstrated 
around the acini, the outgoing ducts, 
and in the walls of the blood vessels, 
as well. A case of cavernous heman- 
gioma of the lacrimal gland’! was 
reported in a 65-year-old white man. 
The authors were unable to find any 
previous reports in the literature of 
cavernous hemangioma of the lacri- 
mal gland in adults. Eight months 
after surgical excision a mass was 
palpated at the superior temporal 
region of the right eye, but the pa- 
tient refused another surgical pro- 
cedure. The authors have assumed 
that this represents a recurrence of 
the hemangioma, but they do not 
have any histopathologic proof. An- 
other article reports a rare case of 
melanoma of the lacrimal sac? in a 
62-year-old patient. The lesion was 
also examined with electron micro- 
scopy and it was the author’s belief 
that the appearance was identical to 


_ that of melanomas of the skin. 


Surgery.—To repair a torn tear 
duct, a Veirs malleable rod, modified 
so as to have a suture swaged to each 
end, is used to bridge the cut cana- 
liculus. The Worst pigtail probe is 
used to bring one suture back through 
the intact canaliculus. This maneu- 
ver eliminates the necessity of search- 
ing for the deeply positioned, difficult 
to find opening of the medial end. The 
suture on the other end of the rod is 
brought out through the damaged 
canaliculus and punctum. Both su- 
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tures are fastened to the skin to per- 
fectly position the rod to splint the cut 
canaliculus. (This technique seems 
worthwhile, but required a Veirs 
malleable rod with suture swaged to 
both ends. Surgery is becoming more 
complicated, since many of our newer 
operations require special instrumen- 
tation. Unfortunately, the author 
does not indicate whether these spe- 
cial rods are commercially available.) 
Iliff reports a 90% success rate 
in &7 dacryocystorhinostomies per- 
formed between 1954 and 1970. He 
utilizes a Stryker saw with an Iliff 
trephine to produce an osteotomy and 
also employs a catheter as a guide for 
the epithelization of a new lower 
lacrimal tract. He believes this makes 
suturing of the sac and nasal mucosa 
unnecessary and greatly simplifies 
the whole procedure. Pico also re- 
views his technique and the results 
of dacryocystorhinostomy and reports 
only four failures in a series of 121 
cases. Unlike Iliff, Pico prefers to 
separate the medial canthal tendon 
from its insertion and sutures the 
posterior flap of the nasal mucosa to 
the posterior flap of the lacrimal sac. 
He also sutures the anterior flap of 
the lacrimal sac to the periosteum an- 
terior of the bony opening. Ultrasonic 
instrumentation is also used in the 


dacryocystorhinostomy ë Krasnov re--.. 


ports the use of ultrasonic instru- 
mentation to resect lacrimal bone in 
41 dacryocystorhinostomies. He be- 
lieves that this is an efficient, simple, 
safe, and successful technique. (In 
addition to the Stryker saw with the 
Iliff trephine and the technique for 
ultrasonic resection, other simple 
techniques should not be forgotten. 
These include the use of a hand drill 
or chisel with a mallet and appro- 
priate rongeurs.) In the past, little 
attention has been given to the prob- 
lem of tissue approximation after a 
dacryocystorhinostomy. Sisler®’ pre- 
fers a straight initial skin incision in 
the nasal area to guard against post- 
operative punctum displacement and 
bowing of the incision line. He be- 
lieves that through-and-through su- 
tures to the periosteum pull the en- 
tire incision deep into the nasoorbital 
recess. A low periosteal bite for the 
lowermost suture stretches the inci- 
‘sion line longitudinally, opposing 
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surgical epicanthal fold formation. 
Monofilament 5-0 sutures are re- 
moved on the tenth postoperative 
day, by which time suture-tract scar 
tissue is sufficient to take over and 
prevent subsequent anterior migra- 
tion and tangential retraction of the 
incision. The technique of conjuncti- 
vorhinostomy employing the hard 
glass (Jones Pyrex) tubes has been 
modified as an office procedure*®® and 


has been performed on 52 patients ° 


over a period of 24/2 years with a suc- 
cess rate of 80%. The author has had 
no significant operative or postopera- 
tive complications and believes that 
the procedure is brief, well tolerated 
and performed utilizing simple equip- 


ment. The technique of inserting 


hard glass tubes has also been im- 
proved due to the design of a set of 20 
hard glass tubes"? varying by 1 mm 


- from 10 to 30 mm with the purpose of 


spanning the tissues from the lower 
edge of the caruncle into the middle of 
the nasal cavity according to the ana- 
tomical variations of different pa- 
tients. The set also includes several 
other instruments that are helpful 
during the operation and in the post- 
operative period. Other techniques 
for conjunctivo-dacryocystorhinosto- 
my include the use of connecting 
channels consisting of buccal mucous 
membrane®™ or nasal mucosa with 
septal perichondrium sutured around 
a 6-mm polyethylene tube.“ ` 


Conjunctiva 


Inflammations.— Swabbing of the 
conjunctiva for the isolation of chla- 
mydial (TRIC) agents was compared 
with a standard technique of scrap- 
ing. Specimens were inoculated into 
cell monolayers using a simplified 
system of irradiated McCoy cell cul- 
ture; 37 (74%) were positive in speci- 
mens collected by scraping and 38 
(76%) were positive in specimens col- 
lecting by swabbing. The number of 
inclusion bodies detected in a cell cul- 


ture was approximately 4-fold higher 


from specimens collected by swabbing 
than from those collected by scraping. 
In another study, it was found that 
isolation of TRIC agent in an irra- 
diated McCoy cell-culture system was 
three times as sensitive as isolation 
in the yolk sac of embryonated eggs 
when applied to endemic trachoma 


s“ 


patients in Iran. This system for the 
detection of inclusion bodies was also 
at least twice as sensitive as 
conjunctival smears stained by iodine 
or Giemsa or both. Isolation of a Chla- 
mydia-like agent in essential con- 
junctival atrophy and chronic follicu- 
lar conjunctivitis?’ has been reported. 
In both affections, the epithelial cells 
of the conjunctiva were found to con- 
tain cytoplasmic inclusions that ap- 
peared different from the typical 
Halberstaidter-Prowazeck inclusions 
in trachoma and inclusion conjunc- 
tivitis. These inclusions could be 
cultured in cell cultures and in the 
yolk sac of incubated eggs. Infected 
cell cultures showed numerous eosin- 
ophile granules in the cytoplasm. 
New approaches to the possible 
treatment of epidemic keratoconjunc- 
tivitis (EKC)® include the use of vi- 
rus-produced inhibiting substance 
and antibodies produced by a hybrid 
virus. The authors believe that the 
epidemic nature of EKC may be ex- 
plained in part by the ability of a par- 
ticular strain of the virus to produce 
this inhibitor, ie, strains that produce 
the inhibitor are considerably less 
virulent and tend to remain latent in 
population, while strains that do not — 
produce inhibitors are considerably 
more virulent and account for the 
devastating epidemics. Clinical utili- 
zation of this noninterferon, inhibit- 
ing substance may have applicability 
in reducing the morbidity of early 
adenovirus infections. Among 15 pa- 
tients with EKC due to adenovirus 
type 8,5 two had persistent corneal 
erosions during acute disease, nine 
had inflammatory membranes ‘forma- 
tion, and seven developed conjuncti- 
val scarring. Electron microscopy 
revealed adenovirus-like particles in 
the conjunctiva of one patient and in 
the corneal epithelium of another 
patient. This finding supports the 
Hypothesis that late corneal opacities 
of EKC are initiated by virus infec- 
tion of corneal epithelium. Since 
these corneal opacities are sup- 
pressed by topically applied cortico- 
steroid, they are probably inflamma- 
tory in nature. While conjunctival 
membranes and scarring were mani- 
festations of severe disease, there was 
no evidence that the scars resulted 
from organization of the membranes. 
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The mechanisms by which adenovi- 
rus type 8 produces these severe clini- 
cal manifestations are unknown, but 
both the host’s immune response and 
possible virus toxins should he con- 
sidered. A potent interferon inducer, 
synthetic polynucleotide complex 
(poly I:C), was used prophylactically 
and therapeutically in experimental 
vaccinial keratoconjunctivitis of rab- 
bits." When topical treatment was 
begun either 24 hours prior to or one 
hour after inoculation with vaccinia 
virus, the poly I:C was highly effec- 
tive in preventing vaccinial kerato- 
conjunctivitis. When topical treat- 
ment was not begun until 24 hours 
after inoculation, however, its thera- 
peutic efficacy was greatly reduced. 
Also ineffective was a combined topi- 
cal and intravenous treatment. The 
suppressive effect of poly I:C on vac- 
cinial corneal lesions correlated well 
with the concentration of the virus in 
the corneal tissues. i 
There has been some controversy 
as to whether bacterial enzymes are 
responsible for the characteristic 
angular maceration in patients with 
Moraxella angular conjunctivitis. 
Two sisters with generalized ich- 
thyosis had angular conjunctivitis® 
with strikingly large macerations. 
The observation was interesting in 
that from each patient a separate 
Moraxella species was isolated that 
differed markedly in proteolytic abil- 
ity. It appeared that the extent and 
localization of the maceration was 
associated with quantity and position 
of the coherent exudate rather than 
the proteolytic ability of the strains. 
Tularemia was diagnosed in a 33- 
year-old white woman® who had a 
granulomatous conjunctivitis, fever, 
and preauricular adenopathy. Cul- 
tures were negative and organisms 
were not found in the conjunctival 
biopsy specimen. Apparently, tulare- 
mia organisms have never been dem- 
onstrated in granulomatous tissue 
obtained from the conjunctiva, but 
the diagnosis was made by a rising 
titer for tularemia. Some electron 
microscopic observations of the gran- 
ulomatous conjunctival reaction are 
also described. An unusual case of 
chronic cyclical cystic conjunctivitis 
is reported.” It appeared to be the 
result of an enterovirus infection, 
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coxsackievirus B2, which. was isolat- 
ed from the conjunctival swab late in 
the disease course. The authors offer 
a pathophysiologic explanation for 
this distinctive conjunctivitis. Bloody 
tears was the initial symptom in a 
patient with Wegener granulomato- 
sis.” The source of these bloody tears 


‘was found to be a lesion of the con- 


junctiva; a biopsy specimen revealed 
the diagnosis. Histochemical and his- 
tologic examination of a specimen 
of ligneous conjunctivitis” revealed 
deposition of acid mucopolysaccha- 
ride, neovascularization, and round- 
cell infiltration. Areas of alcian blue- 
PAS positive deposits around the 
capillary walls correspond to ultra- 
microscopic multilayered basement 
membrane-like material, which forms 
the bulk of the growth. It is suggested 
that such material may be the result 
of increased capillary permeability 
or it may be elaborated by endothelial 
cells or both. 

Tumors.—Goldenhar syndrome in 
which epibulbar dermoids are associ- 
ated with ear abnormalities is one 
of four syndromes in which con- 
genital malformations that involve 
the eye result from an abnormal 
development of the first, or first 
and second, branchial arches. The 
others are Treacher Collins (Frances- 
chetti-Zwahlen-Klein), Pierre Robin, 
and Hallerman-Streiff-Francois syn- 
dromes. In all cases, Goldenhar syn- 
drome is sporadic and nonfamilial; its 
cause is unknown. The authors de- 
scribe the occurrence of phocomelia in 
a patient with Goldenhar syndrome,” 
an association not previously report- 
ed. They suggest that Goldenhar syn- 
drome is caused by an external tera- 
togenic agent acting in the seventh 
week of embryogenesis. Another in- 
teresting case reported is that of a 
patient with multiple findings of bi- 
lateral limbal dermoid choristomas, 
small hypopharynx, generalized lym- 
phadenopathy including follicular 
conjunctivitis, cutaneous nevoid le- 
sions, incontinentia pigmenti, incom- 
plete alopecia, mental retardation, 
and growth retardation.” The topic of 
dermoids is reviewed in detail both 
clinically and histologically. The 
neurocutaneous syndromes are also 
discussed. A new classification is pro- 
posed for case reports of branchial 


arch anomalies with or without der- 
moids or any other outstanding fea- 
tures. Conjunctival plasmacytomas,” 
discrete aggregates of plasma cells, 
are considered to be harmless lesions 
with no malignant potential. They 
probably represent an end point of 
long-standing focal, chronic inflam- 
mation, often associated with pre- 
vious trachoma. A patient had a plas- 
macytoma removed from the conjunc- 
tiva of the right lower eyelid in 1959. 
Over the next nine years, the tumor 
did not change in appearance, but a 
second biopsy specimen showed 
transformation to localized amyloi- 
dosis. 

Bleeding from the conjunctiva may 
be due to a variety of causes including 
trauma, hemophilia, vicarious men- 
struation, etc. A 10-year-old child 
who appeared with bleeding from the 
conjunctiva was found to have a 
hemangioma that was responsible for 
the bleeding. The bleeding stopped 
with no recurrence after removal of 
the tumor. Carcinoma in situ of the 
limbal region has been reported in a 
35-year-old man” and in a 13-year- 
old girl! who is supposedly the 
youngest case reported to date. In the 
latter case after diagnosis was made 
by biopsy, beta radiation with stron- 
tium 90 was given in a dose of 4,000 
roentgen equivalents physical in four 
weeks. In three weeks, disappearance 
of the lesion resulted. 

Most patients with oculodermal 
melanocytosis, known as Ota nevus, 
do not have glaucoma. In some in- 
stances, however, a heavy infiltration 
of melanocytes in the outflow chan- 
nels of the eye causes elevated intra- 
ocular pressure, the so-called benign 
melanocytic glaucoma.” The ophthal- 
mologist must carefully distinguish 
this form of glaucoma from glaucoma 
related to associated uveal melano- 
mas which occur with increased fre- 
quency in patients with oculodermal 
melanocytosis compared with the 
normal population. .Balloon nevus 
cells are an uncommon variation of 
the conventional nevus cell. These 
balloon cells have been reported to 
occur in nevi and in malignant mel- 
anomas of the skin and choroid. Bal- 
loon cells are considered to be nevus 
cells arrested in the stage of melanin 
synthesis. One report documents the ° 
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occurrence of balloon nevus cells in 
an active, compound nevus of the pal- 
pebral conjunctiva. There are a 
number of case reports describing 
malignant melanomas of the conjunc- 
` tiva,» but the most interesting are 
those describing a limbal melanoma 
in a 58-year-old black woman® and a 
case of a 54-year-old white man with 
a malignant melanoma of the con- 
junctiva arising from a clinically 
unrecognized acquired melanosis.* 
Clinically, no conjunctival pigmenta- 
tion was observed. Histopathologic 
examination of the exenteration spec- 
imen disclosed widespread junctional 
melanocytic activity characteristic of 
/ acquired melanosis. No melanin was 
observed in the areas with routine 
and special staining techniques. 
General Pathologic Findings. — 
Conjunctiva and skin from nine pa- 
tients representing each of the six 
types of systemic mucopolysac- 
charidoses were examined by histo- 
chemistry and electron microscopy. 
Connective tissue cells consistently 
exhibited abnormal vacuolation by 
single membrane-limited cytoplasmic 
bodies. These vacuoles, which con- 
tained predominantly fibrillogranu- 
lar and occasionally membranous 
lamellar inclusions, are thought to 
represent lysosomes engorged with 
an excessive accumulation of acid 
mucopolysaccharide and glycolipid, 
respectively. Among all specimens, 
the extent of vacuolation was more 
variable in the conjunctiva than in 
the skin. The extent of cellular abnor- 
mality in the conjunctiva did not con- 
sistently parallel the degree of cor- 
neal opacification. There are several 
recent reports concerning angiokera- 
toma corporis diffusum or Fabry dis- 
ease. One report describes the 
ophthalmological and systemic find- 
ings in 18 patients with the disease.* 
In all patients, the skin biopsy speci- 
men was positive. Some showed typi- 
cal vascular anomalies in the con- 
junctiva and the retina. One had se- 
vere symptoms of the central nervous 
system. Typical corneal opacities 
were present in all cases. Font and 
Fine? have described pathologic 
changes in an eye obtained at the 
time of autopsy. Routine hematoxy- 
lin-eosin stains showed a peculiar 
vacuolated appearance of the smooth 
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‘muscle cells of the media of the cho- 


roidal and retinal arterioles. Frozen 
sections revealed a birefringent lipid 
material in the wall of these vessels. 
A number of histochemical stains for 
light microscopy demonstrated the 
abnormal lipid within the vacuolated 
smooth muscle cells of the media of 
these vessels. By electron microscopy, 
the lipid material was observed to 
form dense, laminated osmiophilic 
bodies. These deposits, observed by 
both light and electron microscopy, 
were located in the smooth muscle 
cells of the media and the endothelial 
cells of the small- and medium-sized 
arterioles. Most of the capillaries 
showed similar deposits in the en- 
dothelial cells and pericytes. The ves- 
sels involved were those of the cho- 
roid, including choriocapillaris, reti- 
na, ciliary body, iris, and limbus. The 
laminated lipoidal material also ac- 
cumulated in the basal cell layer of 
the corneal epithelium, the pigment 
epithelium of the iris, and the epithe- 
lium of the lens. The ganglion cells of 
the retina were uninvolved, as were 
the different structures of the central 
nervous system. The ganglion cells of 
the uvea, however, contained the 
abnorma! lipid material. Fabry dis- 
ease is inherited as a sex-linked re- 
cessive. Recent evidence shows that 
the enzymatic defect is probably a 
deficiency of a-galactosidase. The 
authors report a technique for analyz- 
ing amniotic fluid for levels of this 
enzyme% at the 17th week of gesta- 
tion. The validity of the determina- 
tion was substantiated by multiple 
enzyme and lipid analyses of tissue 
specimens obtained from the affected 
fetus. 

Bleeding from the conjunctiva can 
be due to a variety of causes. Refer- 
ence has been made earlier in this 
review to cases of spontaneous bleed- 
ing associated with Wegener gran- 
ulomatosis’”! and hemangioma of the 
conjunctiva.’ A case of vicarious 
menstruation from the conjunctiva in 
an anemic and nervous patient is 
reported;® ‘the bleeding was cyclic 
and in conjunction with the men- 
strual cycle. Intercyclic bleeding was 
improved by treating the patient’s 
anemia. Two cases are reported that 
illustrate the importance of careful 
examination of the upper cul-de-sac” 


when suspicion of foreign body exists. 
The author feels that a flattened, 
round glass rod used to elevate the 
upper border of the everted upper lid 
with good illumination is a good tech- 
nique for examining this area. Pine- 
flower pollen may cause superficial 
epithelial erosions in the conjunctiva 
and the cornea®! and are thought to 
be of an allergic nature. The author 
has observed nine such cases and re- 
ports two cases in detail. Eye injuries 
caused by fireworks are still a com- 
mon cause of visual loss. In this re- 
port,? the authors point out that 
magnesium contained in sparklers 
produces an intense alkaline reaction 
when combined with water. There- 
fore, the ocular damage caused by 
sparklers is primarily an alkaline 
injury and should be treated accord- 
ingly. Examination of a consecutive 
group of 18 severely uremic patients 
disclosed an incidence of over 80% 
corneal or conjunctival calcific 
deposits”? or both in the presence of 
low or normal serum calcium levels. 
The serum inorganic phosphorus lev- 
el was elevated in all patients. The 
prerequisite for this phenomenon 
would appear to be an elevated se- 
rum calcium-phosphorous product of 
about 70 mg/100 ml. However, the 
three patients in this study who had 
no deposits were in no way distin- 
guishable from other patients in this 
series with calcific findings on the 
basis of blood chemistry values or 
duration of disease. The vast majority 
of these patients were asymptomatic 
and unaware of the calcific deposits. 
Limbal calcifications in uremic pa- 
tients are distinguishable from Vogt 
white limbus girdle by their presence 
in young patients and by the con- 
siderably larger and coarser crystal 
size, as well as the absence of a clear 
area of cornea at the limbus. Chronic 
hemodialysis appeared to have no 
influence on the distribution, size, or 
appearance of these crystals. A 7- 
year-old girl with chronic hereditary 
lymphedema of the lower extremi- 
ties had bilateral conjunctival lym- 
phedema™ at birth. A swelling of 
the lower extremities developed 
shortly thereafter. The authors con- 
sider this an ocular manifestation of 
Milroy disease and believe that it is 
related to a defect of the lymphatic 
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drainage of the conjunctiva. A 47- 
year-old male patient with Schnyder 
central stromal corneal dystrophy% 
exhibited an associated type IT famil- 
ial hyperlipoproteinemia. Hypertri- 
glyceridemia was responsible for a 
gross lipemia of the blood. Lipemia 
was apparent in the vessels of the 
limbal arcades and to a lesser’ extent 
in the vessels of the bulbar conjuncti- 
va. Lipemia can be recognized in the 
retinal and choroidal vessels. but 
the conjunctiva manifestations are 
thought to represent a new clinical 
sign of lipemia. 

Conjunctival scarring and sym- 
blepharon may occur in a variety of 
disorders, one of which is Lyell 
syndrome% (toxic epidermal necroly- 
sis), which was first described by the 
French physicians Debre, Lamy, and 
Lamotte in 1939 prior to Lyell’s pub- 
lication in 1956. It is characterized by 
extensive necrolytic dermal lesions 
combined with ocular involvement, 
such as conjunctival scarring, sym- 
blepharon formation, and corneal 
infiltration or ulceration, often fol- 
lowed by perforation. This disease has 
a death rate of 30%. In addition to 
a certain predisposition, drugs (sul- 
fonamides, pyrazolone derivatives, 
antibiotics and barbiturates), viruses, 
and bacteria (Staphylococcus pyo- 


genes) can cause this dangerous dis- 
i’ ease. Five case reports are included 


in this paper. Another cause of scar- 
ring and symblepharon is benign 
mucous-membrane pemphigoid.” The 
clinical and laboratory data on 81 
patients with benign mucous mem- 
brane pemphigoid seen during the 
years 1950 through 1968 were re- 
viewed. Mucous membrane and cu- 
taneous involvements were variable, 
but the oral mucosa and conjunc- 
tiva were eventually involved in ap- 


- proximately 75% of the cases. Scar- 


ring was a common complication of 
mucosal and cutaneous lesions. The 
most severe sequela was blindness. 
Of the 81 patients in this series, 21 
became blind, 17 in both eyes. Sys- 


. temic administration of corticoste- 


roids, used in 33 cases, was the single 
treatment of greatest benefit. Daily 
doses equivalent to 40 mg of predni- 
sone were required initially to retard 


or arrest the disease. Of the various 
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‘ corticosteroid preparations employed, 


triamcinolone was the most effective. 
There were no deaths attributed to 
benign mucous membrane pemphi- 
goid, but one patient died from the 
side effects of corticosteroid therapy. 
In another article,’ the authors state 
that true pemphigus vulgaris is never 
accompanied by ocular complications. 
The other diseases of conjunctival 
shrinkage may be grouped as pseudo- 
pemphigus. In this grouping, one in- 
cludes first, benign mucous mem- 
brane pemphigoid; second, the Stev- 
ens-Johnson syndrome; third, the tox- 
ic epidermal necrolysis of Lyell, a 
postvaccinial syndrome; and fourth, 
Sjögren syndrome. The authors have 
tried subconjunctival injection of 
steroids, occlusion of the lacrimal 
puncta, and soft contact lenses. None 
of these seem to help and surgery 
makes the situation worse. The only 
thing they have found to be of any use 
in these pseudopemphigus diseases is 
an subconjunctival injection of the 
patient’s blood. They state that this 
stops the evolution of the lesion and 
prevents larger symblepharons from 


_forming. 


The ocular lesions of vitamin A 
deficiency,” in order of severity, are 
brown pigmentation of the conjunc- 
tiva, defective dark adaptation (clin- 
ically manifested as night blindness), 
Bitot spots, xerophthalmia, and ker- 
atomalacia. The first four conditions 
are due to the mild-chronic form of 
vitamin A deficiency and the last to 
the severe-acute form. Children with 
various ocular lesions due to hypovi- 
taminosis of vitamin A were treated 
with one mega units dose of vitamin 
A and 1.5 gm milk protein/kg body 
weight daily for 15 days. In almost 
every case, the clinical condition im- 
proved; the serum vitamin A, the pro- 
tein concentration, and the albumin: 
globulin ratio became normal. The 
authors conclude that both protein 
and vitamin A should be used in the 
treatment of the ocular manifesta- 
tions of vitamin A deficiency. 

Medications. — In a study to deter- 
mine bacterial flora of patients be- 
fore, during, and after intraocular 
surgery,’ results indicate that a sig- 
nificant decrease of potential patho- 
gens occurs after the prophylactic use 


-of an ointment preparation contain- 
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ing a mixture of neomycin sulfate, 
polymixin B sulfate, and bacitracin 
prior to surgery. Whereas 26% of the 
conjunctivas contained potential 


_ pathogens prior to surgery, the inci- 


dence dropped to 9% during surgery 
and to 18% postsurgically. The effec- 
tive use of subconjunctival genta- 
micin'™ has been documented again 
in a small series where gentamicin 
was used prophylactically in five 
cases of perforating injury, and eight 
cases of corneal infection. The au- 
thors found that the drug was well 
tolerated locally producing little 
chemosis and irritation. Repository 
corticosteroids were injected subcon- 
junctivally’™ at the time of surgery in 
200 consecutive patients undergoing 
cataract extraction. The incidence of 
postoperative complications was 
compared to that reported in the re- 
cent literature on this operation 
where the repository therapy was not 
given. Postoperative flat and shallow 
anterior chambers, iris prolapse, 
wound dehiscence, uveitis, infection, 
and glaucoma all had a lower inci- 
dence when corticosteroids were used. 
Only cystic corneal scars occurred 
more frequently after this therapy. 
The authors also discussed the indica- 
tions for repository steroids at the 
time of cataract extraction. Subcon- 
junctival corticosteroids were also 
effective!™ in preventing corneal re- 
actions in an experimental xenograft 
model and the degree of effectiveness 
was dose dependent. The number of 
rabbit deaths in each group was also 
dose related. In addition, impairment 
in the tensile strengths of experimen- 
tal corneal wounds was dependent on 
the amount of subconjunctival corti- 
costeroid administered. 

Surgery.—A technique for dissec- 
tion of the corneal portion of a ptery- 
gium is presented." It is emphasized 
that this technique consists of dissect- 
ing and removal of a lamellar corneal 
triangle underlying the involved tis- 
sue. This technique avoids fragmen- 
tation of the pterygium and the ne- 
cessity for curetting or scraping resid- 
ual bits and pieces of tissues, which 
remain when only the pterygium is 
dissected. The treatment of large 
fleshy pterygia, particularly those 


_that are recurrent, remains unsatis- 


factory. Other authors'!™ have treated 
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120 such cases and find that the best 
treatment is a combination of a pe- 
ripheral corneal graft joined with a 
free conjunctival graft to cover the 
bare sclera. This is as efficient for the 
first occurrence of a pterygium as it is 
for those that have recurred repeated- 
ly. Their overall success rate was 
95.3% in cases where there had been 
one or more recurrences. Still another 
author'® has investigated serious 
complications that occurred in five 
cases of pterygium excision with beta 
irradiation. In three cases, the com- 
plications were thought to be related 
to the unnecessary cauterization and 
destruction of scleral tissue during 
surgery. In another case, overdosage 
with beta irradiation was responsible 
and in another case impaired blood 
supply to the anterior segment. An- 
other author,'” having reviewed the 
poor results of 100 pterygium opera- 
tions utilizing the “bare-sclera” tech- 
nique, suggests that the procedure is 
unsound and these poor results pro- 
vide grounds for the view that pteryg- 
ia should not be treated surgically. 
(This latter article is most interesting 
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and provides a fresh approach to the 
management of pterygia. There con- 
tinues to be much controversy regard- 
ing the surgical techniques for man- 
agement of pterygia, but this article 
suggests that these lesions should not 
be treated surgically at all. Certainly 
many small pterygia, which are 
asymptomatic and slow-growing, end 
up much worse after surgery.) 
Conjunctival flaps! have three ac- 
tions: relief of pain, therapy of cor- 
neal infection, and consequent cos- 
metic improvement of the eye 
through absence of inflammation. 
The flap can be used as a temporary 
measure or can remain permanently 
in place. The three vital features of 
surgery to obtain a thin conjunctival 
flap are thinness of the flap, absence 
of buttonholes, and absence of trac- 
tion. The complications, when they 
occur, are usually mild and are usu- 
ally of little significance; the majority 
relate to inadequacies of surgical 
technique. Another paper describes a 
modification of the techniques of 
Cortes-Massin-Hudello for the surgi- 
cal approach to the extraocular mus- 
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| Registry of Interesting Cases 


Thioridazine 


Pigmentary Retinopathy 


A case of thioridazine pigmentary reti- 
nopathy was followed-up for a six-year pe- 
riod. The initial insult to the choriocapil- 
laris, pigment epithelium, and photorecep- 
tors caused a progressive alteration in not 
only the ophthalmoscopic appearance but 
also the visual function. There was a pro- 
gressive visual field loss as well as an al- 
teration in the macular electroretinogram. | 
emphasize. the progressive nature of this 


condition even after the drug has been dis- _ 


continued. Periodic follow-up examinations 
are advised. 


hioridazine is one of the most 
effective of the phenothiazines 
for the treatment of a variety of men- 
tal disorders. It was first introduced 
for clinical trial in 1959! and has 
since been used in over 10 million 


patients. Kinross-Wright reported - 


the first case of pigmentary retinop- 
athy secondary to thioridazine at a 
scientific exhibit in Cleveland, Ohio 
in October 1959. Since that time 30 
additional cases of pigmentary reti- 
nopathy have been described.?"* Most 
investigators report that there is no 
permanent visual loss, but little at- 
tention has been directed to long-term 
follow-up of these patients. I had the 
opportunity to observe one patient 
with a pigmentary retinopathy, which 
is felt to be secondary to thiorida- 
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zine, for a period of six years after 
discontinuance of the drug. There has 
been progressive pigmentary degen- 
eration and visual field loss while the 
central vision has remained nearly 
normal. The purpose of this commu- 
nication is to report a six-year follow- 
up of a case of progressive thiorida- 
zine retinopathy. 


Report of a Case 


The patient is a 27-year-old white wom- 
an with cerebral palsy who has had a long 
history of psychiatric illnesses. She was 
first treated with chlorpromazine in 1964 
for control of “anxiety reaction.” She took 
this drug regularly until August 1966 
with no apparent adverse effects. Due to 
her labile state, it was necessary to hospi- 
talize the patient; she began taking thio- 
ridazine on Sept 20, 1966. The dosage was 
increased from 450 to 1,800 mg/day over a 
12-day period. For 16 additional days, she 
received 1,800 mg/day. The drug was found 
to be inadequate to control her psychiat- 
ric condition and was then discontinued. 

The patient was first seeri at the Ohio 
State University Ophthalmology Clinic in 
November 1966, at which time she had a 
five-day history of “red vision.” Her visual 
acuity was 20/25 in both eyes and there 
was a diffuse pigment epithelial alteration 
involving the entire fundus. There were 
good foveal reflexes in both eyes, and the 
visual fields were full with no scotomas 
noted. It was felt that the patient had a 
drug-induced retinopathy. Figure 1 shows 
the fundus appearance of the right eye on 
Dec 8, 1966. The pigment was collected in 
fine clumps which were scattered uniform- 
ly throughout the entire fundus. 
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Fig 1.—Right eye in December 1966 showing 
fine pigment deposits scattered throughout the 
fundus. 


The visual complaints subsided over the 
next several months and the patient was 
reexamined in January 1967. At this time, 
her visual acuity was 20/20 in both eyes. 
The fundus picture was essentially un- 
changed; however, there were areas where 
the pigment showed signs of coalescing. 

The patient was seen again in May 1967 
(Fig 2). Her visual acuity was 20/25 in 
both eyes, but there was further alteration 
in the pigment epithelium. Large islands 
of pigment clumping were seen, with some 
fine pigment mottling throughout the fun- 
dus. The patient continued to be asympto- 
matic. 

The patient was lost to follow-up for the 
next 41/2 years and was again examined in 
December 1971. She stated that she had 
noticed some recent blurring of distant 
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Fig 2.— Fundus appearance of the right eye in 
May 1967. The pigment has collected in several 
large clumps with fine pigment mottling in the 
background. 


vision and had difficulty getting around at 
night. Her vision was 20/25 in both eyes, 
but there was a dramatic progression of 
the pigmentary change. Several very 
large, densely pigmented areas were seen 
in the paramacular areas of both eyes (Fig 
3). There were adjacent areas with loss of 
pigment and the large choroidal vessels 
were clearly visible with the ophthalmo- 
scope. Repeat visual fields showed dense 
scotoma in both fundi which corresponded 
to the large pigment collections (Fig 4). It 
is interesting to note that where the pig- 
ment epithelium and choriocapillaris were 
compromised, no overlying visual loss 
could be demonstrated. In the regions 
where pigment collected, there was sig- 
nificant alteration in the visual fields. 
Standard electro-oculograms and electro- 


Summary of Drugs Taken by the Patient During Her Psychiatric Care 


Length of Largest 
Drug Period of Administration Dose, mg Administration, Days Daily Dose, Daily Dose, mg 
Chlorpromazine 12/15/64, 12/19/64 150 
(Thorazine) 


3/14/66-4/1/66 
4/2/66-8/7/66* 
8/8/66-9/16/66 


Total 100,575 


10/12/66-10/25/66 


18 
38,400 128 


(Prolixin) 
Thioridazine 9/20/66-10/18/66 48,850 1,684 1,800 
(Mellaril) 


12/18/64-2/18/65 
2/19/65-3/13/667 
8/31/66-10/4/66 


(nonconsecutive) 
Total 2,872 


6,425 
55,600 40 
960 14 
29 
475 63 
2,322 387 
75 pear a 


*Prescribed medication during out-patient status that may not have been taken regularly. 


+Prescribed medication during out-patient status but patient state 
Other drugs received during patient's psychiatric care (where the in 
mine, benztropine mesylate (Cogentin Mesylate 
diazepam (Valium), diphenylhydantoin sodium (Dilantin Sodium), 


), bisacodyl NF (Dulcolax), 


s she did not take the medication. 

formation was available, the specific brand name of the drug is noted): ampheta- 
casanthranol, dioctyl sodium sulfosuccinate (Peri-Colace), chloral hydrate, 
hyoscyamine sulfate, atropine sulfate, scopolamine hydrobromide (hyoscine hydro- 





Fig 3.—Right eye in May 1972 showing large 
areas of pigment epithelial and choriocapillaris 
atrophy. 


retinograms (ERG) were normal, but the 
macular ERG showed generalized reduc- 
tion in amplitudes, indicating alteration 
in visual function." 

Color fluorescein angiography was per- 
formed in May 1972" (Fig 5 to 7). In the 
arterial phase of the transit, dye can be 
seen in the choroidal arterioles through 
the pigment epithelial defects. It is inter- 
esting to note that the normal choroidal 
flush is absent in this area and is present 
in the adjacent area where the pigment 
epithelium is intact. The choroidal flush is 
due to the collection of dye in the chorio- 
capillaris which seems to be compromised 
in the region of the pigment epithelial 
atrophy. The choriocapillaris damage is 
nicely demonstrated in the arteriovenous 
phase of the study in which the relatively 





Av 
mg 
or 100 
357 450 
300 300 
1,390 2,300 


68 135 


V9 10 
6 6 
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bromide), phenobarbital (Donnatal), phenobarbital, sulfamethoxazole (Gantanol), and vitamin formula (Theragran). 
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Visual Fields With Goldmann Perimeter 
Using a White No. Il-3 Test Object 
Fig 4.—Visual fields performed in May 1972 showing 





paracentral scotomas in both eyes. 














Fig 5.—Arterial phase of fluorescein angiog- 
raphy (right eye) using color technique. Normal 
choroidal flush is absent. 


normal choriocapillaris adjoins areas 
where only the large choroidal vessels are 
seen. The large pigment islands obscure 
the underlying fluorescence throughout 
the transit. In the late films when dye has 
left the vessels, the late staining of the 
sclera and disc are clearly seen. 

The patient was last seen in August 
1972, and the ocular status had not 
changed from the previous examination in 
May. She was advised to have periodic 
examinations. 


Comment 


I feel that the preceeding case dem- 
onstrates the need for all of us to 
be familiar with the possible side 
effects of any drug we prescribe. Not 
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Fig 6.—Midvenous phase of the angiogram. 
The pigment clumping obscures the underlying 
fluorescence, and dye in the large choroidal 
vessels is clearly visible. 


only is there early pigment epithelial 
damage which occurs with the use of 
thioridazine, but there appear to be 
progressive, irreversible changes in 
the pigment epithelium even after 
the drug has been discontinued. In 
the literature, there have been 31 
cases of pigmentary retinopathy des- 
ignated as thioridazine-induced. A 
uniform picture of the condition is as 
follows: The patient complains of 
blurred or brownish discoloration of 
vision and difficulty seeing at night 
after being given a fairly large dose of 
thioridazine. At this time, there is 
usually no observable pigment 
change. Several days or weeks later, 








Fig 7.—In the late films, dye is no longer pres- 
ent in the vessels. There is late staining of the 
sclera and optic nerve. 


fine pigment granules appear, usu- 
ally over the entire fundus. In a few 
cases, the pigmentation is confined to 
the central area or to the periphery. 
Central and ring scotoma are com- 
mon. The disc and blood vessels are 
usually normal.'’ Following the dis- 
continuance of the drug, the pigmen- 
tation either remains unchanged or 
forms plaque-like clumps, a result 
which seems to be confined to this 
condition.'' The impairment of cen- 
tral visual acuity and dark adapta- 
tion may return to normal, but the 
pigmentation persists. 

Dosage level and duration of thera- 
py are, without a doubt, critical fac- 
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tors in the development of pigmen- 
tary retinopathy. Well-documented 
retinopathies have occurred with to- 
tal doses ranging from 34.0 gm® to 
941 gm.* The total duration of thera- 
py preceeding complaints of blurred 
vision (at which time the drug is usu- 
ally discontinued) can be as short as 
15 days.’ DeMargerie observes that 
the occurrence and degree of severity 
of retinopathies appear more highly 
correlated with maximum daily dos- 
ages than with the total or average 
daily dose, and suggests that the crit- 
ical factor which induces pigmentary 
retinopathy is the maximum daily 
dosage. The manufacturer (Sandoz) 
also stresses this danger and recom- 
mends no more than 40 days of high 
daily dosages (over 800 mg). How- 
ever, the literature includes the fol- 
lowing reports of retinopathies in- 
duced by maximum daily dosages of 
over 800 mg for 40 days or less: 1,200 
mg, 12 days, Morrison'®, 2,800 mg, 
15 days, Hagopian et al’; 1,800 mg, 27 
days, Davidorf; 2,000 mg, 30 days, 
Weekley et al'*; 2,800 mg, 30 days, 
Hagopian et al®; 1,600 mg, 38 days, 
Kjaer’; 2,500 mg, 39 days, Weekley 
et al!4; 1,200 mg, 40 days, Connell et 
al’, In Morrison’s case no abnormal 
pigmentation was observed, but 
subjective complaints were noted. 

In Morrison’s report,'*® the possibili- 
ty of cumulative thioridazine effects 
cannot be eliminated since this pa- 
tient received 75 mg/day for 30 days 
before being placed on the larger dos- 
age. It is significant that this patient 
had only visual symptoms and no 
pigment changes. 

There has also been one report of 
retinopathy following a dosage of 700 
mg daily for 242 years.® 

Brunold reports a patient who de- 
veloped a pigmentary retinopathy fol- 
lowing a dosage of 150 mg over a peri- 
od of four and one half months.’ The 
details of this case were reported by 
Scott. The retina, previously nor- 
mal, contained fine retinal pigmenta- 
tion when the patient was examined 
41/2 months after thioridazine treat- 
ment was begun. There was no lossin 
visual acuity, and no other ocular 
abnormalities were observed. In spite 
of the pigmentation, thioridazine was 
continued at 150 mg/day for four 
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years. An ophthalmologic examina- 
tion at the end of this time revealed 
that the pigmentation had cleared. 
One doubts whether the pigmentary 
retinopathy, if due to thioridazine, 
would spontaneously clear while the 
patient was still taking the drug. 

It is interesting to note that the 
recommended daily dosage of thiorid- 
azine has gradually decreased as the 
ocular toxic effects were discovered. 
The first trial of thioridazine was re- 
ported in 1959 by Kinross-Wright.'! 
The sample group of 198 patients was 
given 400 mg daily to start, and the 
dosage was increased as necessary to 
control the symptoms. The “optimum 
dosage” was considered to be 1,200 to 
1,600 mg/day, and no limit on dura- 
tion of therapy was mentioned. The 
first case of pigmentary retinopathy 
following thioridazine therapy was 
reported in October 1959. Following 
discovery of additional cases of reti- 
nal pigmentation, May et al’® recom- 
mended a safe therapeutic dosage of 
1,600 mg daily and a maintenance 
dosage of 800 mg daily. DeMargerie® 
suggested 1,000 mg as a safe maxi- 
mum daily dosage. Wilson”? reported 
that a daily dosage of less than 800 
mg was unlikely to produce any seri- 
ous ocular effects. It is recommended 
that a daily dosage greater than 300 
mg should be administered only in 
severe conditions and the smallest ef- 
fective dose should be determined for 
each patient. A dosage of more than 
800 mg daily is not recommended. 

I feel that the case presented repre- 
sents a classical picture of thiorid- 
azine pigment retinopathy or epithe- 
liopathy. The duration and dosage 
that was given have been known pre- 
viously to cause such a picture to de- 
velop. Mention should be made con- 
cerning the other medications used in 
conjunction with thioridazine. There 
were only two other drugs taken by 
the patient which have been implicat- 
ed in causing a pigmentary change in 
the fundus (Table). There is one case 
of pigmentary retinopathy which was 
found in the literature secondary to 
trifluoperazine. This was reported by 
Reboton et al,?! and the fundus picture 
described is similar to that found in 
thioridazine pigment epitheliopathy. 

There are six cases of chlorproma- 


zine pigment retinopathy reported in 
the literature.” *? The clinical picture 
of chlorpromazine-induced pigment 
change is somewhat different from 
that caused by thioridazine. In the 
case of chlorpromazine retinopathy, 
the clumps of pigment are finer and 
do not tend to form large clumps and 
sheets of pigment which are more 
characteristic of thioridazine retinop- 
athy. Certainly one cannot dogmati- 
cally exclude the possibility of chlor- 
promazine contributing to the fundus 
pigmentation in the case presented. 
Siddall considers the critical dosage 
in the formation of retinopathies 
which he observed to be 2,400 mg/day 
for 24 months preceeded by 1,000 to 
2,000 mg/day over a period of 6 to 28 
months. The cases observed by Zel- 
ickson and Zeller? had received 
chlorpromazine for a year. The pa- 
tients had been on dosages of 1,200 
mg/day and 200 mg/day, respectively. 
The latter patient concurrently re- 
ceived 4 mg/day of trifluoperazine. 

The patient also was given 960 mg 
of fluphenazine over a period of 14 
days; the highest daily dosage was 
135 mg. For seven days she was 
receiving thioridazine and fluphena- 
zine concurrently. However, the au- 
thor has not found any report of a 
retinopathy secondary to fluphena- 
zine therapy. 

The pathogenesis of the phenothia- 
zine retinopathies has been document- 
ed by several investigations.!?+?? 
The phenothiazine drugs are selec- 
tively absorbed by the melanin in the 
uveal tract, especially the choroid. 
The changes in the pigment epitheli- 
um are secondary to choriocapillaris 
damage. There are alterations in the 
enzyme systems of the Miiller cells 
and photoreceptors which have been 
demonstrated in experimental ani- 
mals. These changes are a result of 
damage to the choriocapillaris, which 
secondarily affects the pigment epi- 
thelium and the normal nutrition to 
the rods and cones. It is interesting to 
note that comparative studies on the 
effects of enzyme inhibition by chlor- 
promazine, thioridazine, and piperi- 
dyl chlorophenothiazine (a rather 
toxic phenothiazine never approved 
for general use) show slight inhibi- 
tion of succinic dehydrogenase activ- 
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ity with chlorpromazine, stronger 
inhibition with thioridazine, and to- 
tal inhibition with piperidyl chloro- 
phenothiazine.** Cells with particu- 
larly high metabolic activity, such as 
the visual cells, are quite susceptible 
to alterations in enzymes involved in 
phosphorylation. This alteration re- 
sults in impairment of rhodopsin 
formation and amino acid incorpora- 
tion with eventual destruction of 
cells. “The formation of a phenothia- 
zine retinopathy depends on overstep- 
ping of the innocuous limit for phos- 
phorylation inhibition and is there- 
fore necessarily dependent on drug, 
dose, and time.”"4 


Conclusion 


The author believes that the 
changes seen in this case presenta- 
tion represent an insult to the retina 
and pigment epithelium due to thio- 
ridazine, although it is impossible to 
state for certain that the other medi- 
cines which were taken did not con- 
tribute to the clinical picture. Several 
important observations with regard 
to the pigmentary changes in this 
patient should be emphasized. The 
toxic insult is probably initially di- 
rected to the choriocapillaris with 
resultant change in the pigment epi- 
thelium and neurosensory retina. 
This insult is clearly not a static one. 
There has been a progressive altera- 
tion in the photoreceptors and pig- 
ment epithelium over the six-year fol- 
low-up period. In addition to the ob- 
servable pigment changes, there is a 
demonstrable progressive visual field 
loss over the six-year period. There is 
depression of the macula photorecep- 
tors which was demonstrated by the 
macular ERG. The color fluorescein 
helps to further define the extent of 
the ocular damage; the entire chorio- 
capillaris-pigment epithelium unit 
has been destroyed. In the region of 
the large pigment accumulations 
there are dense scotomas. 

The initial manifestation of the 
drug toxicity is blurred vision fol- 
lowed by observable pigment epi- 
thelial alterations. Initially, there 
are small clumps of pigment scat- 
tered throughout the entire fundus. 
These gradually coalesce into larger 
clumps, leaving areas where the cho- 
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riocapillaris, as well as the pigment 
epithelium, is obliterated. Even after 
discontinuance of the drug there is 
further deterioration and alteration 
of the pigment epithelium and visual 
function. The net effect is an altera- 
tion in the enzymes involved in phos- 
phorylation, resulting in decreased 
function of the visual cells. The ex- 
tensive alteration in the choriocapil- 
laris is nicely demonstrated with the 
use of color fluorescein angiography. 
This progressive alteration in visual 
function has not previously been 
emphasized. 

Since the introduction of thiorid- 
azine 13 years ago, there has been a 
gradual reduction in the recommend- 
ed daily dosage. It is currently advis- 
able to use 300 mg of thioridazine 
per day in most cases and never more 
than 800 mg/day even in severe 
cases. Because of one report of pig- 


mentary retinopathy following the 
use of 700 mg of thioridazine daily 
over a 23/2 year period, I feel that dos- 
ages below 700 mg/day should be 
safe with regard to ocular complica- 
tions. It is advised that people who 
are receiving thioridazine have peri- 
odic ophthalmoscopic examinations 
since it is certainly conceivable that 
an extremely susceptible individual 
could develop ocular changes on 
lower dosages. 


Key Words.—Thioridazine; retinop- 
athy, pigmentary, drug-induced; chorio- 
capillaris; pigment epithelium; neurosen- 
sory retina. 


Nonproprietary Names and 
Trademarks of Drugs 


Chiorpromazine— Thorazine. 
Thioridazine—Mellaril. 
Casanthranol] —Peristim. 
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Acute Blindness 
in Early Syphilis 


A 46-year-old previously healthy man 
awoke with a profound loss of vision in the 
left eye. Shortly thereafter, he developed a 
generalized skin rash. Examination re- 
vealed the findings of a combined occlu- 
sion of central retinal vein and artery in the 
left eye, with cutaneous lesions resembling 
acute erythema nodosum. The cause was 
proven to be early infectious (secondary) 
syphilis, and strongly reactive Treponema 
pallidum immobilization and fluorescent 
treponemal antibody absorption (FTA-ABS) 
tests were found in both peripheral blood 
and aqueous humor of the involved eye. A 
treponemal organism was found by silver 
stain in the aqueous humor by Prof Pierre 
Collart five months after the patient had 
received a course of 12,000,000 units of 
parenteral penicillin. 


he ophthalmologist encountering 

a patient with a sudden and dis- 
astrous loss of vision must be aware 
of the fact that this may be the pre- 
senting complaint in secondary syphi- 
lis. This is illustrated by the follow- 
ing case. 


Report of a Case 


A 46-year-old white male was first seen 


in August 1970 through the courtesy of 


Dr. Gillman. The patient had no eye prob- 
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lems until July 30, 1970, when he awoke 
with a profound loss of vision in the left 
eye. He saw two other physicians who ob- 
tained sinus x-ray films and had him 
checked for hypertension and diabetes. 
When seen by Dr. Gillman on Aug 6, the 
patient had only light perception in the 
eye, with a 3+ flare and dense posterior 
synechiae. A regimen of subconjunctival 
and oral steroids was prescribed. A skin 
rash became evident, and a dermatologist 
reported a nodular erythematous general- 
ized eruption and noted that some of the 
lesions on the patient’s back had central 
areas of necrosis. During the steroid thera- 
py, the skin rash began to clear but no 
change in vision occurred. The patient had 
no other complaints. 

Examination on Aug 17, 1970, revealed 
a visual acuity of 20/15 in the right eye 
and no light perception in the left eye. 
Results of an external examination re- 
vealed an erythema nodosum-like erup- 
tion on the arms, with a lesion on the 
bridge of the nose (Fig 1, top left, bottom 
left and right). The right pupil was nor- 
mal, but the left was dilated to 8 mm and 
showed an amaurotic response. Slit-lamp 
examination of the right eye was normal, 
but there were 2-3+ cells and flare in the 
left eye, with early rubeosis iridis. Appla- 
nation tensions were 14 mm Hg in the 
right eye and 9 mm Hg in the left eye. Re- 
sults of ophthalmoscopy of the right eye 
were normal (Fig 1, center left) but they 
revealed vitreous hemorrhage on the left 
eye (Fig 1, center right). With indirect 
ophthalmoscopy, the left fundus revealed 
extremely narrow arteries and multiple 
hemorrhages. The clinical impression was 
combined occlusion of the central retinal 
vein and artery due to vasculitis, which 
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rhage obscures photograph but indirect ophthalmoscopy showed picture 
of combined occlusion of central vein and artery. Bottom left, Skin le- 
sions on Aug 17, 1970. Bottom right, Skin lesions on arm showing erythe- 
ma nodosum-like changes in secondary syphilis. 
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Fig 2.—Oil immersion of aqueous humor, left 
eye, stained by silver impregnation technique. 
This treponemal-like organism was found five 
months after patient had received 12,000,000 
units of penicillin. 


was associated with an acute necrotizing 
erythema multiforme. 

The patient was hospitalized by Dr. 
Bennett and had a complete medical ex- 
amination. The results revealed that the 
secondary erythema nodosum and vasculi- 
tis were due to secondary syphilis. The 
serum venereal disease research labora- 
tory (VDRL) test was reactive to 1:64, and 
the serum FTA-ABS test was reactive. A 
careful history revealed that the patient 
had a nonreactive serum reagin test in 
January 1970 at the time of an employ- 
ment physical, and he admitted having 
had recent venereal contact. The patient 
received a course of 12,000,000 units of 
intramuscular penicillin therapy, which 
was completed by Sept 4, 1970. The skin 
lesions showed marked improvement 
thereafter, but the eye remained quite 
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blind. 

The patient was seen again Feb 11, 
1971. The skin lesions had now entirely 
cleared (Fig 1, top right). Vision was 20/15 
in the right eye and quantitative perime- 
try was normal in this eye. The left eye 
had no light perception. Applanation ten- 
sions were 17 mm Hg in the right eye and 
64 mm Hg in the left eye. The left eye 
showed the typical findings of hemorrhag- 
ic glaucoma. Repeat blood tests were 
drawn and an anterior chamber paracen- 
tesis was performed on the blind left eye. 
The specimens were submitted to Dr. 
Pierre Collart and Dr. Andre Fribourg- 
Blanc in Paris with no history for exami- 
nation. Dr. Fribourg-Blanc reported the 
following data: blood—TPI, 100% immobi- 
lization (titer 400) and FTA-ABS, reactive 
(titer 8,000); aqueous humor—TPI, 98% 
immobilization and FTA-ABS reactive 4+. 
Dr. Collart studied smears of the aqueous 
humor with silver impregnation and found 
the treponemal organism seen in Fig 2. 

Later, the eye became painful and was 
enucleated. Histopathologic examination 
by Drs. Curtin and Israel revealed central 
retinal vein occlusion, secondary neovas- 
cular glaucoma with rubeosis iridis, optic 
atrophy, optic neuritis, choroiditis, retini- 
tis proliferans, and contusion deformity of 
the angle. The patient has done well there- 
after and has had no problems with the 
right eye. 


Comment 


The diagnosis of acquired second- 
ary or early syphilis was confirmed 
in this patient by the following crite- 
ria: (1) a routine serological reagin 
test for syphilis was nonreactive 
eight months before onset of blind- 


ness; (2) a positive history of subse- 
quent venereal contact was obtained; 
(3) seroconversion of serum VDRL 
test was documented with a titer of 
1:64; (4) serum FTA-ABS test was re- 
active; (5) biopsy of skin lesions re- 
vealed typical changes of secondary 
syphilis; (6) TPI test was reactive in 
both peripheral blood and aqueous 
humor of the involved eye; and (7) 
quantitative FTA-ABS test was reac- 
tive in high titer in both peripheral 
blood and aqueous humor of the in- 
volved eye. It was also of great inter- 
est that a treponemal organism was 
found by silver stain in the aqueous 
humor by Prof Pierre Collart five 
months after the patient had received 
12,000,000 units of parenteral peni- 
cillin. 

This case documents the impor- 
tance of the ophthalmologist not only 
being aware of the late manifesta- 
tions of syphilis (as optic atrophy, 
abnormal pupils, retinitis pigmento- 
sa-like fundi, uveitis, etc), but recog- 
nizing that early, infectious syphilis 
may also present with a sudden vis- 
ual loss. One must maintain an in- 
dex of clinical suspicion and obtain 
serum VDRL and FTA-ABS tests fre- 
quently in ophthalmological practice 
to avoid missing these cases. 


Prof Pierre Collart, Director of the Laboratory 
of Syphilis and Experimental Virology, Institute 
Alfred Fournier, Paris, and Prof Andre Fribourg- 
Blanc, Center of Immunology Research, Merieux 
Foundation, Paris, did pathological studies. 
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Acanthosis Nigricans — 
Conjunctival and Lid Lesions 


G. Newman, MD, M. Carsten, MD 


About 26 years ago, a 61-year-old man developed ocular and skin lesions, which progressively became more 
numerous and extensive over the years. At first, the lesions were asymptomatic but subsequently with lid 
margin and conjunctival involvement there was tearing, redness, and blurring of vision. 

Examination revealed pigmented papillary skin lesions involving the face and particularly the periorbital 
region (Fig 1). The palpebral and bulbar conjunctiva were involved with similar papillary tumors with variable 
pigmentation (Fig 2). There was a slight mucoid discharge and moderate conjunctival irritation. The cornea 
as well as the remaining ocular structures were normal. The visual acuity was reduced somewhat, apparently 
due to the mucoid discharge secondary to the irritation. 

Histopathologic examination revealed papillomatous tumors with moderate acanthosis and well-differen- 
tiated epithelium both in the epidermis and conjunctiva. The dermal tumors showed a striking melanin pig- 
mentation of the basal layers as well as melanin-containing cells subepidermally. In contrast, the conjunctival 
tumors revealed only a spotty pigmentation of the basal layers with Fontana stain (Fig 3). 
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Books 


Aspiration Method of a Hard Cataract: Ul- 


trasonic Vibration. By Yasuharu Kuwaha- 

ra, MD. Price, $16.50. Pp 142, with 96 illustra- 

tions. Igaku Shoint Ltd., Tokyo (US Distribu- 
tor: Grune & Stratton Inc, 111 Fifth Ave, New 

York 10003), 1972. 

This monograph presents a thor- 
ough review of the author’s back- 
ground experimental work and pres- 
ent operative technique for cataract 
removal with an ultrasonic phaco- 
emulsification and aspiration tech- 
nique. The book outline follows his 
comprehensive and orderly sequence 
of investigations. He describes the 
physics of ultrasonic energy as a 
means of pulverizing the lens, studies 
its effects on adjacent ocular tissues, 
and explores its clinical use. 

In the experiments, a vibrating ul- 
trasonic probe is inserted directly 
into the lens substance where a con- 
centrated cavitation’ effect is created 
by the energy. Mechanical vibration 
characteristics of various tip designs 


are documented, the best effect being ` 


obtained using an L-shaped probe 
with a protective silicone coating. 
Aspiration of lens material occurs 
spontaneously through the hollow 
probe and is augmented by a manual- 
ly operated pump. Using the probe in 
rabbit eyes, the author observed tran- 
sient corneal edema, hyphema, fibri- 
nous exudate, and permanent iris 
depigmentation in some areas. He 
concluded that no serious irreversible 
injury was caused in adjacent ocular 
tissues. The vitreous and the retina 
apparently were not studied. 
Interestingly, the clinical use of the 
ultrasonic technique is limited by the 
author to “hard cataracts,” meaning 
senile cataracts with nuclear -sclero- 
sis and some posterior subcapsular 
opacities that cannot be aspirated 
without first emulsifying them. He 
treats “soft cataracts,” including con- 
genital, complicated, and traumatic 
types by a simple aspiration tech- 
nique with a single-barreled needle 
and syringe. His operative technique 
with the ultrasonic device involves 
making a small corneoscleral wound 
and a peripheral iridectomy, and 
then inserting the ultrasonic probe 
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into the superior pole of the lens 
through the iridectomy rather than 
through the pupil. The surgeon con- 
trols probe position, vibration ampli- 
tude, and aspiration pressure with 
manual and foot switches. Only 3 to 5 
minutes is required for aspiration of 
lens material. The anterior lens cap- 
sule is left intact, while the posterior 
capsule is aspirated. This method dif- 
fers from most other aspiration tech- 
niques including the Kelman phaco- 
emulsification method, in which the 
anterior capsule is removed and the 
posterior capsule remains. One might 
expect hyaloid and vitreous damage 
as well as secondary pupillary opaci- 
ties from the method described. 

Analysis of operative results based 
on 100 cases showed a high complica- 
tion rate including iris injury in 31%, 
vitreous loss in 22%, posteriorly dislo- 
cated lens fragments in 7%, retinal 
detachment in 3%, and secondary 
glaucoma in 3%. Corneal edema and 
iridocyclitis resembled that seen after 
other aspiration techniques. Other 
isolated unusual complications are 
described, also. Eventual visual acui- 
ty had the same spectrum:as with 
other cataract operations, and is re- 
ported as relating primarily to the 
condition of the macula preoperative- 
ly. There is no mention of later 
opacification of the remaining capsule 
or complications relating to vitreous 
loss. About 90% of senile cataracts 
are considered suitable for this tech- 
nique, excluding only black cataracts 
and very thick posterior subcapsu- 
lar opacities because of the increased 
energy and operative time required 
for these. 

The book is well illustrated with 
diagrams and black and white 
and color photographs of equipment, 
histologic material, and operative 
techniques. One hundred eighteen 
references are listed covering lens 
structure, ultrasonics, and cataract 
aspiration techniques. 

This book is an interesting techni- 
cal treatise on utilization of the phys- 
ical effects of ultrasound for cataract 
emulsification and aspiration. It pro- 


vides background research on devel- 
opment of the operative apparatus. 
The author introduces unusual varia- 
tions on cataract aspiration tech- 
niques, which deserve careful, critical 
experimental evaluation. Operative 
technique, results, and complications 
are presented briefly at the conclu- 
sion of the text, leaving many ques- 
tions unanswered. The book should 
serve as useful reference material for 
investigators of cataract aspiration 
techniques, but the high complication 
rate and unknown ramifications of 
the procedure require further evalua- 
tion before it is suitable for regular 
clinical use. 

RICHARD L. DALLow, MD 

Boston 


A Singular View (The Art of Seeing With 
One Eye). By Frank B Brady. Price, $8.95. Pp 
104, with 20 illustrations. Medical Economics 
Co, Oradell, NJ 07649, 1972. 


The sudden loss of an eye presents 
practical and emotional problems 
that are not always fully understood 
by two-eyed individuals. The author, 
an aviation safety expert who lost his 
right eye in a freak flying accident, 
resolved to help his fellow sufferers 
with the practical aspect of adjusting 
to monocular vision. The result is a 
readable and sympathetic book that 
ophthalmologists will find helpful to 
their patients, not only the truly one- 
eyed but also those with monocular 
cataract and monocular aphakia dur- 
ing the interval before their rehabili- 
tation with a contact lens. 

Determined to rise above his mis- 
fortune, the author spent the two 
years following the accident relearn- 
ing to drive a car and fly a plane. He 
also built a ship model and wooed and 
won a wife. His achievement is well 
summarized in the foreword by John 


W. McTigue: “This book will interest 


anyone who is curious about the 
workings of the human eye. And it 
will captivate every person who ad- 
mires man’s amazing capacity for 
adaptation.” 
Henry F. ALLEN, MD 
Boston 
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Correspondence 


Physicians and Their Faith 


To the Editor. — I am editing a book 
on the faith of living physicians and 
on the faith of renowned physicians 
who are deceased. I believe that phy- 
sicians can and would want to share 
their faith, for the benefit of other 
physicians and the public. I also feel 
that much benefit would come of 
reading about the faith of renowned 
physicians, such as Sir Alexander 
Fleming and Sir William Osler. Any- 
one who is interested in this project or 
who could suggest the names of phy- 
sicians, living or dead, please contact 
me at the following address: Claude 
A. Frazier, MD, 4-C Doctor’s Park, 
Asheville, NC 28801. 

CLAUDE A. FRAZIER, MD 
Asheville, NC 


Corneal Paracentesis 
and Soft Lenses 


To the Editor.—The use of the hy- 
drophilic corneal contact lens in the 
management of leaking corneal lacer- 
ations without uveal incarceration 
whose wound edges are well-aligned 
and apposed has been described in the 
ARCHIVES by Dr. Howard Leibowitz 
(88:602, 1972) and by Drs. Dohlman, 
Boruchoff, and Mobilis (unpublished 
data). Most of the cases described 
involve traumatic corneal lacera- 
tions. 

I should like to suggest that bev- 
eled clear corneal paracenteses that 
are not watertight can be handled 
similarly in the operating room. 
Toward the end of a recent limbo- 
scleral trephination in a child with 
secondary glaucoma, it was noted 
that the beveled clear corneal para- 
centesis (performed with a Zeigler 
knife) was leaking and would not 
maintain a formed anterior chamber. 
Rather than suture the corneal 
wound and thus commit the child to 
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another anesthesia for suture remov- 
al or count on patching, it was decid- 
ed to place a sterile soft contact lens 
over the cornea to splint the wound. 
Chloramphenicol drops were applied 
and the eye was shielded. Forty-eight 
hours later, the contact lens was re- 
moved. The anterior chamber was 
formed and the edges of the wound 
were apposed and well-aligned. Sev- 
eral months later, the wound was ful- 
ly healed with a barely visible scar. 
STEPHEN M. ApALMAN, MD 
Long Island, NY 


Date Mistake 


To the Editor.—In the excellent 
paper by Ronald S. Fishman, MD, 
“Kepler’s Discovery of the Retinal 
Image,” published in the ARCHIVES 
(89:59, 1973), there is one mistake. 
Dr. Fishman writes: “His main source 
was a work written in 1120 and re- 
published in 1572 by the Silesian 
scholar Witelo (Vitellio).” Witelo 
lived from 1220 to 1280 and his book 
Peri-Optikes was written probably 
about 1270. Thus, he did not repub- 
lish a book in 1572 because at that 
time he was 300 years dead. This book 
was published first in Nuremberg in 
1535 as Vitellionis, mathematici doc- 
tissimi Peri-Optikes, it est de natura, 
ratione et projectione radiorum visus, 
luminum, colorum atque formarum 
quam vulgo perspectivam vocant. Lib- 
ri X, Norimbergae apud Jo: Petreium, 
1535. 

It is worth mentioning too that be- 
fore Felix Plater and Johannes Ke- 
pler, Franciscus Maurolycus (1494- 
1577) from Messina supposed that the 
rays that enter the eye are focused on 
the retina and optic nerve, and that 
Christopher Scheiner (1575-1650) 
proved it experimentally by observ- 
ing the retina after the sclera and 
choroid had been removed. 

Pror Epwarp Grom, MD, FACS 
Caracas, Venezuela 


Reply to Professor Grom 


Professor Grom is correct. The date 
and syntax should have been as fol- 
lows: “His main source was a work 
written about 1270 by Witelo and 
republished (by others) in the 16th 
century.” (If Witelo had been able to 
do his own republishing at that time, 
he would deserve a longer essay than 
Kepler.) Witelo’s thesis was pub- 
lished by itselfin Nuremburg in 1535 


and in a second edition in 1551. How- 
ever, Kepler almost certainly used 
the Basel edition of 1572, in which 
Witelo’s monograph was combined 
with Alhazen’s Opticae thesaurus li- 
bri septem. 

In tracing the growth of an idea, 
one can sometimes see hands grasp- 
ing for the idea and just miss grab- 
bing hold. Maurolico of Messina rec- 
ognized that double convex lenses 
converge light rays and that double 
concave lenses diverge them. He ap- 
plied the analogy to the lens of the 
eye, explaining nearsightedness and 
farsightedness as being caused by the 
shape of the lens, and suggesting con- 
cave and convex spectacles for correc- 
tion. But he was very careful in 
avoiding any intersection of light 
rays coming through the lens. -This 
would produce an inverted image, 
which was anathema. For Maurolico, 


‘there was still something undefina- 


ble about the lens that gave it the 
power to transmit the image to the 
optic nerve and then to the brain. A 
point-to-point construct of refracted 
rays was beyond him. One can see 
him scratching his head in bewilder- 
ment: 

“But how vision is effected, wheth- 
er under some law of refraction or of 
spirits, was by no means easy to de- 
cide. Would that this account could be 
taken from natural philosophy or 
from mathematics alone, because we 
would reach the goal of truth by fol- 
lowing either the one or the other, 
whether by borrowing the sensitive 
power from natural philosophy or the 
law of the refraction of rays from 
mathematics... .” 

Maurolico’s manuscript, finished in 
1554, was not published until 1611, 
eight years after Kepler’s work. If 
Kepler had seen it before this, he 
would most likely have mentioned it, 
since he took pains to acknowledge 
Della Porta and Plater. I doubt that 
Kepler was directly influenced by 
Maurolico. 

At any rate, it is said that the birth 
of an idea requires a leap of the imag- 
ination. Kepler made the leap; the 
others did not. 

As for Christopher Scheiner, the 
Jesuit priest-astronomer who quar- 
reled with Galileo about sunspots, he 
deserves a paper to himself. It seems 
he found himself in Rome with time 
on his hands one year.... 

But that’s another story. 

RONALD S. FISHMAN, MD 
Washington, DC 
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Calendar of Events 


Sept 14 Eye Bank Association of America, Program on Evaluation and Short-Term Preserva- 
tion of Donor Corneas, Dallas 
14 Contact Lens Medical Seminar, Contact Lens Association of Ophthalmologists, Dallas 

14 Ocular Microbiology and Immunology Society, Annual Meeting, Dallas 
14 Joint Commission on Allied Health Personnel in Ophthalmology, Certifying Exami- 
nations for Ophthalmic Technicians, Dallas 
15 American Society of Ocularists, Symposium on Enucleation-Evisceration-Exposure, 


Dallas 


15 Annual Meeting and Symposium of the Committee on Geriatric Blindness, American 
Foundation for the Blind and the American Geriatric Society, Dallas 
17 Contact Lens Association of Ophthalmologists, Inc., Annual Scientific Meeting, Dal- 


las 


18 Society of Military Ophthalmologists, Annual Meeting, Dallas 


25-28 Fourth International Congress of Neurogenetics and Neuro-ophthalmology, Rome 
Oct 18-19 Symposium on Strabismus, Ottawa General Hospital, Ottawa 


18-21 American Board of Ophthalmology, Oral examinations; St. Louis 


19-20 St. Vincent’s Hospital, Corneo-plastic Symposium, New York 

29-30 Estelle Doheny Eye Foundation, Annual Postgraduate Conference on Pediatric Ocu- 

lar Diseases, Los Angeles 

Oct 31-Nov 2 Edward S. Harkness Eye Institute, Fourth Annual Course and Alumni Association 


Meeting, New York 


Nov 1-2 Postgraduate Conference on Strabismus, Pacific Medical Center, San Francisco 
12-15 Southern Medical Association, Section on Ophthalmology, 1973 Meeting, San Anto- 


nio, Tex 


15-17 International Symposium on the Eye and Systemic Disease, University of lowa, Iowa 


City 


26 Queen’s University and Affiliated Hospitals, Clinical Day, Kingston, Ontario, Canada 

Nov 80-Dec 1 Postgraduate Course in Ophthalmology, State University of New York, Upstate Med- 
ical Center, Syracuse, NY 

Dec 7-8 Kansas City Society of Ophthalmology and Otolaryngology, Annual Scientific Meet- 


ing, Kansas City, Mo 


Postgraduate Course in Oph- 
thalmology.—The Department of 
Ophthalmology of the State Universi- 
ty of New York, Upstate Medical 
Center in Syracuse will present its 
24th Annual Postgraduate Course on 
November 30 and December 1, 1973. 
The Course will be held at the Hotel 
Syracuse. Lecturers will include Dr. 
Matthew Davis, Dr. Herbert Kauf- 
man, and Dr. Robert Reinecke. 

A fee of $40, payable at the time of 
application, will include tuition, daily 
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luncheons, and dinner on Friday 
night. The course is limited to 100 
members. Inquiries regarding the 
course may be forwarded to James L. 
McGraw, MD, State University of 
New York, Upstate Medical Center, 
750 E Adams St, Syracuse, NY 
13210. 


Neuro-ophthalmology Course. — 
The Bascom Palmer Eye Institute, 
Department of Ophthalmology, Uni- 
versity of Miami School of Medicine, 


will conduct the annual Neuro- 
Ophthalmology Course, Jan 7-10, 
1974. The meeting will be held at the 
Sonesta Beach Hotel, Key Biscayne, 
Fla. Faculty members will include 
Drs. Douglas Anderson, Alan Bird, 
Ronald Burde, Robert Daroff, Noble 
David, Joel Glaser, William Hoyt, 
Simmons Lessell, Edward Norton, 
Norman Schatz, Peritz Scheinberg, 
and J. Lawton Smith. 

The course is designed to present 
basic and clinical material in neuro- 
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ophthalmology for the practitioner 
and trainee in ophthalmology, neu- 
rology, and neurosurgery. Major top- 
ics will include functional anatomy of 
the visual system, oculocerebrovas- 
cular disease, and the patient with 
diplopia. For further information, 
send inquiries to Neuro-ophthalmol- 
ogy Course, PO Box 875, Biscayne 
Annex, Miami, FI 33152. 


Section on Ophthalmology, 
Southern Medical Association. — 
The 67th Annual Scientific Meeting 
of the Section on Ophthalmology will 
be held in San Antonio, Tex, Nov 12- 
15. For further information, contact 
Dr. Hilliard M. Haik, Section Secre- 
tary, 812 Maison Blanche Bldg, New 
Orleans 70112. 


Society of Military Ophthalmol- 
ogy.—The Society of Military Oph- 
thalmologists will hold their annual 
meeting on Sept 18, 1973, at the Bak- 
er Hotel, Dallas. All regular service, 
reserves, and public health ophthal- 
mologists are welcome. For specific 
information, contact Lester Stein, 
MD, secretary, PO Box 1187, Steu- 
benville, OH 48952. 


Course in Microsurgery of the 
Eye.—An intensive course in micro- 
surgery of the eye will be held March 
23-26, 1974, at the State University 
of New York, Downstate Medical 
Center, Brooklyn. Members of the 
faculty will include Prof Richard C. 
Troutman; guest lecturer Gunter 
Mackensen, professor and director of 
the Universitäts Augenklinik, Frei- 
burg, Germany; and members of the 
staff at the medical center. Registra- 
tion will be limited to 22 ophthalmic 
Surgeons. 
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For further information, contact 
Mrs. Sylvia Baer, State University of 
New York, Downstate Medical Cen- 
ter, Division of Ophthalmology, 450 
Clarkson Ave, Brooklyn, NY 11203. 


Postgraduate Conference on 
Strabismus.—A postgraduate stra- 
bismus conference will be given by 
the Department of Ophthalmology of 
Pacific Medical Center on Nov 1 and 
2, 1973, at the Fairmont Hotel in 
San Francisco. 

This conference for the practicing 
ophthalmologist will emphasize new 
physiological information, clinical 
tests, and surgical approaches. A few 
short lectures will be given, but most 
of the information will be developed 
in round table format, emphasizing 
clinical problems and their solutions. 

The faculty will include Arthur 
Jampolsky, MD, chairman; Alan 
Scott, MD; Henry Metz, MD; William 
Scott, MD; and guest lecturer Eugene 
Helveston, MD, of Indianapolis. 

For further information, please 
contact the Department of Continu- 
ing Education, Pacific Medical Cen- 
ter, PO Box 7999, San Francisco 
94120. 


Roderick Macdonald, Jr., MD, 
Appointment.—Dr. Roderick Mac- 
donald, Jr., has been appointed chair- 
man of the Department of Ophthal- 
mology at the Medical College “of 
Virginia Commonwealth University. 

Before accepting his present posi- 
tion, Dr. Macdonald had served since 
1965 in the same capacity at the Uni- 
versity of Louisville School of Medi- 
cine in Kentucky. He also served as 
Associate Dean for Clinical Affairs 
and Vice-Dean of the School of Medi- 
cine. 


Seminar on Hansen Disease 
for Ophthalmologists. — The Public 
Health Service announces a Seminar 
on Hansen Disease expressly for oph- 
thalmologists and residents in 
ophthalmology to be held March 27- 
28, 1974, at the US Public Health 
Service Hospital in Carville, La. 

The seminar will feature discus- 
sions and demonstrations concerning 
pertinent medical aspects of leprosy 
with emphasis on ophthalmologic 
changes. Opportunity will be provid- 
ed for intensive examination of pa- 
tients. 

Attendance is limited to 20 per- 
sons. For further information, contact 
Chief, Training Branch, US Public 
Health Service Hospital, Carville, La 
70721. 


Obituary 
Jack C. Copeland, OD 


ack C. Copeland, OD, died on 
March 24, 1973, at the age of 73. 

A dedicated teacher of retinoscopy 
and ophthalmic optics, he developed a 
streak retinoscope widely used by the 
ophthalmic profession. 

A graduate of the Chicago College 
of Optometry, he was elected an asso- 
ciate member of the American Acade- 
my of Ophthalmology and Otolaryn- 
gology in 1957. 
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Meetings 


93rd ANNUAL CONGRESS OF 
OPHTHALMOLOGICAL SOCIETY OF THE 
UNITED KINGDOM, LONDON 


The 93rd Annual Congress of the 
Ophthalmological Society of the 
United Kingdom was held in London 
at the Royal College of Physicians 
April 11-13, 1973, under the presi- 
dency of H. B. Stallard and was at- 
tended by 394 ophthalmologists. 

The congress opened with the presi- 
dential address by Mr. Stallard who 
discussed the evolution of lateral or- 
bitotomy (an operation in which he 
had pioneered about 40 years pre- 
viously). The Bowman medal for 1973 
was presented to Prof Hans Gold- 
mann who then delivered the Bow- 
man lecture titled “On the Slit- 
Lamp.” During the opening session, 
short papers dealing with electrodi- 
agnostic techniques were given by 
Prof H. E. Henkes and J. H. Kelsey. 
Professor D. Sevel described the 
management of retinoblastoma in 71 
cases at the Groote Schuur Hospital 
and the results of culturing retino- 
blastoma cells, with assessment of 
their in vitro sensitivity to various 
cytotoxic drugs. E. J. Arnott present- 
ed a film showing his technique of 
phako-emulsification of cataracts. 

The general discussion centered on 
two main topics: management of mel- 
anoma of the uveal tract and mea- 
surement in ophthalmology. The first 
symposium was introduced by the 
president and the natural history of 
malignant melanoma of the uvea was 
reviewed by Dr. G. Morgan. Dr. A. H. 
S. Rahi discussed immunologic as- 
pects, with the possible role of anti- 
bodies in the initiation of tumor ne- 
crosis, which appeared to be associ- 
ated with a favorable prognosis. The 
possibility of immunotherapy in the 
treatment of uveal melanoma was 
considered. Dr. J. Harry considered 
the differential diagnosis of mela- 
noma of the uveal tract, and in a ret- 
rospective survey, he found an inci- 
dence of 11% of cases in which an er- 
roneous diagnosis of melanoma had 
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been made. An interesting paper by 
E. S. Rosen and his colleagues demon- 
strated the value of photographic 
methods including stereo-color pho- 
tography, infra-red color photogra- 
phy, and fluorescein angiography in 
the clinical assessment of these le- 
sions. The use of A-scan ultrasonog- 
raphy was assessed by M. Paul. Dr. P. 
Lommatzsch (from East Berlin) de- 
scribed his technique and results in 
the treatment of choroidal melanoma 
with -ray applicators, while the 
place of light coagulation was re- 
viewed by Dr. M. H. Vogel (Essen 
West Germany) and the values and 
limitations of cobalt plaques were 
considered by M. A. Bedford. Dr. W. 
Manschot pointed out the possible 
danger of using light coagulation for 
small choroidal melanomas, many of 
which are associated with extraocu- 
lar extension, which will be complete- 
ly untouched by this form of treat- 
ment. 

The second symposium on mea- 
surement in ophthalmology was in- 
troduced by Prof E. S. Perkins; photo- 
graphic assessment of optic-disc cup- 
ping with the use of colorimetric tech- 
niques was presented by Dr. J. Glos- 
ter, and T. J. Ffytche described photo- 
grammetric methods for quantitative 
measurement of cupping based on 
paired stereo-photographs. A new 
method of quantitative slit-image 
photography of the anterior chamber 
was presented by Nicholas Brown, 
and this technique was employed by 
P. E. Boulton to investigate the mech- 
anism of transient myopia following 
extensive light coagulation, which 
was shown to be due to changes in the 
position and dimensions of the lens. 
An instrument permitting ophthal- 
modynamometry on the slit-lamp 
microscope was described by A. D. 
Steele, and C. Barber presented a 
sophisticated method of automated 
electro-oculography that can be per- 
formed easily by a technician. Dr. G. 
Lloyd discussed radiographic mea- 
surements in the diagnosis of orbital 
space-occupying lesions, and J. E. 


Wright described a technique for con- 
tinuous monitoring of the visually 
evoked response during orbital explo- 
ration under hypotensive anesthesia. 
Twenty short papers on medical 
and surgical topics occupied two fur- 
ther sessions, and films showing the 
surgical management of anterior 
uveal neoplasms were presented by 
Prof W. S. Foulds and Prof Milton 

Boniuk. 
P. A. MAcFAUL 


ANNUAL MEETING OF THE TOTAL EYE 
CARE PROGRAM, INDIAN 
HEALTH SERVICE, PUBLIC HEALTH 
SERVICE, PHOENIX, ARIZ 


The annual meeting of the Tra- 
choma Control and Total Eye Care 
Program of the Indian Health Ser- 
vice, Public Health Service was held 
at the Phoenix Indian Medical Center 
in Phoenix, Ariz on April 12-13, 1973. 
Over 40 participants registered for 
the two day meeting to hear presenta- 
tions by the Indian Health Service 
consultants. Dr. Phillips Thygeson 
gave the keynote address on “The 
Relationship of Hypersensitivity to 
Eye Disease,” and also spoke on the 
“Historical Aspects of Trachoma 
Among the American Indians.” Dr. 
Peter Kronfeld lectured on “The His- 
torical Development of the Filtering 
Operation in Glaucoma.” Dr. Chan- 
dler Dawson presented the results of 
“Controlled Treatment Studies in 
Tunisian School Children with Tra- 
choma,” and Dr. Bruce Ostler dis- 
cussed the case presentation of “Vita- 
min A Deficiency.” 

On the final day of the conference, 
results of trachoma surveys were pre- 
sented by the various survey teams. 
Dr. Emery Johnson, Director of the 
Indian Health Service discussed the 
future of the Eye Care Program of the 
Indian Health Service in view of re- 
cent administrative decisions in the 
Federal Government. Dr. Isao Hoshi- 
wara, senior clinician in ophthalmol- 
ogy, was the program chairman. 

Isao HosuHtwara, MD 
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Introducing 


ORION 


the premier 
Bausch & Lomb 


Ophthalmic 
Chair 


Combines classical beauty with the most advanced electromechanical design 












Crafted for your patient's comfort 


O Contemporary beauty in the 
professional environment invites 
patient cooperation. Furthers 
patient-practitioner relationship. 
CO Supports patient totally 

in cushioned comfort. 


Helps build efficiency 
into your practice 


O Effective use of space. Lets 
practitioner work rapidly and 
without effort. 

O Ease of operation. Lessens 
practitioner fatigue; left and right 
side pushbutton controls and floor 
switch provide fingertip and 
toetip control. 

O Unusual flexibility. Precise 
motor adjustment of height and 
back—plus a full cycling of chair 
from upright to full table position. 


Tough, heavy-duty 
construction for 
a chair that lasts 


Rugged, serviceable, precision- 
machined parts guarantee 
trouble-free operation. 

O New, modular, solid-state circuitry permits rapid and easy servicing. 
C Conforms to all U/L and CSA electrical and mechanical safety codes. 


Choose from a wide range 
of decorator colors 


Standard colors in which Orion may be finished 
are: Cream White, Jet Black, Biscayne Blue, 
Jade Green. Optional colors are: Oyster * 


White, Gingersnap Brown, Citron 
L> a 


















`~ 


Yellow, Moss Green, Bittersweet, 
Antique Gold, Opal Blue: 


Sandalwood. Write for further 


information 

and literature: 
Dept. 3217, 
Bausch & Lomb, 
635 St. Paul St., 
Rochester, 

N.Y. 14602 
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B&L announces 


LIBRA 


the comfortable 
unit—ata Fk 
comfortable price ‘fy 


the 





The new LIBRA Chair-and-Stand 
Ophthalmic Unit represents the 
latest in a comfort-oriented 
approach to eye exam- 
ination and treatment. 
Tilting easily to any 
angle and providing 
comfortable arm- and footrests, 
the chair is made to put the patient 
into a relaxed position for any 
procedure. Equipped with tele- 
scoping arms, the stand makes 
you comfortable with any and 
every instrument. 








And LIBRA was designed 
from the ground up to 
provide a rugged chair 
that would fit realistic 
practice financing. So 

it offers an important third 
comfort—a comfortable price. 


For complete information ask your 

} B&L Representative or B&L 

TA s Ophthalmic Instrument Dealer, or 
ee write Bausch & Lomb, Dept. 3217, 

| 635 St. Paul St., Rochester, 

New York 14602. 
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Accommodative esotropia may prevent 

a child from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
So that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 





Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 


treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma—Chronic open-angle glaucoma. Subacute 
or chronic afigle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyisrecommended prior to initiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used Cautiously be- 
cause of the intense and persistent miosis and Ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Antichotinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7 Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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The Nikon Ophthalmic System: 
Aspheric Lenses 











Three Aspheric 
lenses are now 
available from 
Nikon, in 14D, 
20D and 33D 
magnification. 





The Nikon 
Aspheric lens 
gives a large 
field of view, 
optical clarity 

and unusual 
image quality. 








In Practice 


Once an ophthalmologist uses a Nikon Aspheric lens he'll 
use no other. Nikon Aspheric lenses give a large undistorted 
field of view, greater optical clarity and unusual image qual- 
ity. Their light gathering power is unequalled. 


The exceptional Nikon Aspheric lenses are only some of the 
many fine optical products available from the Nikon Ophthal- 
mic Division. There are also Vertexometers, including the 
unique Projection Vertexometer, and the Nikon Zoom Photo 
Slit Lamp Microscope System with tonometer. All are guar- 
anteed for 10 years. 


For information about incomparable Nikon Aspheric Lenses 
or our other outstanding ophthalmic products, call or write. 
Nikon, Inc., Instrument Division, Ehrenreich Photo-Optical 
Industries, Inc. 623 Stewart Avenue, Garden City, N.Y. 11530. 
Tel. (516) 248-5200 (In Canada Anglophoto Ltd. Ont.) 


ER Nikon Ophthalmic Division 
fol Extending man’s vision 





Introducing Cryo:stat: 


. the new non-electric 
cryo-ophthalmic console from Alcon 


No electrical outlet is needed for the new CRYO-STAT. It operates 
conveniently with N.O or CO, alone, giving you a freedom of movement 
unlike any cryo console you've used before, 

while eliminating electrical hazards and another cord underfoot. 


Instant on /ott' freeze control 


The CRYO-STAT provides instantaneous freeze and defrost. 
This prevents iris adhesions, eliminates the need for excess 
manipulation, and helps to avoid lacerations and 
vitreous loss. 

Rapid freeze and defrost greatly simplifies such 
procedures as cataract removal and retinal repair. 
Ready adjustment to other specific procedures is 
permitted by a broad range of precision-built 

| pencils. Ask your Alcon Surgical Represen- 

pa > EP tative for a demonstration of the new 
<= CRYO-STAT non-electric system. 
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Barnes-Hind 
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in glaucoma 


products 
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Eppy° 


(epinephryl borate) 


For years, the standard in narrow- 
angle glaucoma therapy — and still 
the most widely used epinephrine 
formulation. Stabilized at a physio- 
logic pH of 7.4. Non-irritating upon 
instillation and well tolerated. 


‘= C oa rT 
BARNES-HIND | BARNES-HIND 
EPPY* EPPY 
„i Mi \ wa eal won 
EPINEPHAYL ATE 





e Eppy is buffered to the pH of the 
eye and is compatible with tear 
fluid . . . no irritation. Lack of sting 
prevents excessive tear washout 
or dilution, assuring maximum 
contact time with corneal tissue. 


@ Free-base form. Most physiologi- 
cally and therapeutically active 
form of epinephrine. 


e First epinephrine teamed with a 
boric acid-sodium bisulfite com- 
plex, for anti-oxidant, anti-degra- 
dation activity. Remains stable 
throughout normal period of use. 


Eppy® (epinephryl borate) 


description 

EPPY ¥2% and EPPY 1% contain the 
equivalent of 0.5% and 1% I-epinephrine 
free base respectively, stabilized as the 
borate complex, preserved and buffered 
at pH 7.4. 


indications 

Control of simple (open-angle) glaucoma 
with or without additional miotic or 
carbonic anhydrase inhibitor therapy. 


contraindications 

Narrow-angle glaucoma. Should not be 
used when the diagnosis of the type of 
glaucoma has not been verified. 


precaution 
Use with caution in patients with 
hypertension. 


adverse reactions 

Prolonged use may produce extra-cellular 
pigmentation in the palpebral conjunctiva, 
which is innocuous. On rare occasions, 
systemic side effects have been observed. 
These include occipital headaches, 
palpitation, paleness, acceleration of 
heartbeat, trembling and perspiration. 


dosage and administration 

Both strengths, one or two drops in each 
eye, preferably at bedtime. Regimen must 
be individualized to patient response. 
how supplied 

Ya % (NDC 77-634-75) or 1% 

(NDC 77-635-75) in 7.5 ml. amber glass 
dropper vials. 

Caution 

Federal law prohibits dispensing without 
prescription. 


g ® 
Mi-Piloe 
(pilocarpine hydrochloride) 


A sterile, isotonic miotic solution. 
Hypoallergenic buffering system 
makes it particularly valuable in 
long-term glaucoma therapy. 





e Phosphate buffering system, 
known to be hypoallergenic, is of 
significant value in long-term 
miotic therapy. 


e Because the drug’s unique formu- 
lation assures rapid absorption, 
viscosity-building agents are not 
used. 


@ The free base is readily available 
upon instillation. 


Mi-Pilo® (pilocarpine hydrochloride) 


description 

MI-PILO (pilocarpine HCl) is available in 
concentrations of 1%, 2%, and 4%. These 
ophthalmic solutions are sterile, isotonic, 
and buffered in a vehicle containing 
sodium biphosphate, sodium phosphate, 
sodium chloride as required to achieve 
isotonicity and purified water, benzalkonium 
chloride 0.01% and disodium edetate 
0.01% are used as preservatives. 


indications 

As a miotic, especially in the treatment of 
chronic open-angle glaucoma. Also used 
to neutralize effect of mydriatics following 
ophthalmoscopic examination or surgery. 


warning 
Not for oral or parenteral administration. 
Discontinue use if sensitization occurs. 


dosage and administration 

One to two drops in the affected eye up to 
six times daily. The concentration used and 
the frequency of instillation should be 
titrated tonometrically to the individual 
response of each patient. This requires 
direct and continuous medical supervision. 
During an acute attack, MI-PILO must also 
be instilled into the unaffected eye in 
order to prevent an attack of angle closure. 


how supplied 

1% (NDC 77-693-15), 2% (NDC 77-694-15) 
or 4% (NDC 77-695-15) in 15 ml. plastic 
dropper bottles. 


Caution 
Federal law prohibits dispensing without 
prescription. 


Barnes-Hind Pharmaceuticals, Inc. 


895 Kifer Road 


Sunnyvale, California 94086 


Fluress® 


(sodium fluorescein 0.25%, 
benoxinate HCI 0.4%) 


The only sterile ophthalmic solution 
which combines sodium fluorescein 
and a topical anesthetic (benoxinate 
HCI), specially formulated for use in 
applanation tonometry. 


HARNES- HIND 


| 
FLURESS" | 





e Preserved with Chlorobutanol 1% 
for a high margin of safety. 


e Permits convenient one-step 
patient preparation for applanation 
tonometry. 


e Yields precise fluorescein con- 
centration, permitting accurate 
pressure determinations. 


® (sodium fluorescein 0.25%, 
Fluress benoxinate HCI 0.4%) 


description 

A sterile ophthalmic solution containing 
sodium fluorescein 0.25% and benoxinate 
HCI 0.4% in a sterile isotonic boric acid 
buffer containing polyvinylpyrrolidone and 
purified water. Chlorobutanol 1% added as 
a preservative. 


indications 

For procedures in which a topical 
ophthalmic anesthetic agent in conjunction 
with a disclosing agent are indicated: 
corneal anesthesia of short duration, e.g., 
tonometry, gonioscopy, removal of corneal 
foreign bodies and for short corneal and 
conjunctival procedures. 


contraindications 
Known hypersensitivity to this preparation. 


warning 

Prolonged use of topical ocular anesthetic 
is not recommended. It may produce 
permanent corneal opacification with 
accompanying visual loss. 


adverse reactions 

Side Effects: Occasional temporary sting- 
ing, burning, conjunctival redness. Rare, 
severe, immediate-type, apparently 
hyperallergic corneal reaction, with acute, 
intense and diffuse epithelial keratitis, 

a gray, ground-glass appearance, slough- 
ing of large areas of necrotic epithelium, 
corneal filaments and sometimes, iritis 
with descemetitis. 


dosage and administration 

Removal of foreign bodies and sutures and 
for tonometry: One or two drops (in single 
instillations) in each eye before operating. 


Deep ophthalmic anesthesia: Benoxinate 
hydrochloride 0.4% solution; 2 drops in 
each eye at second intervals for 3 
instillations. 


Note: Because the “blink” reflex is 
temporarily eliminated, it is suggested that 
the eye be covered with a patch following 
this procedure. 


how supplied 

5 ml. glass dropper bottles 

(NDC 77-628-55). 

Caution 

Federal law prohibits dispensing without 
prescription. 


The closer you get, the more you see. 

And giving you a wider field of view is just one 
important feature of the new thin head design. 

Truly a one-handed instrument, all controls 
are within easy reach of your forefinger or 
thumb -— so you can adjust main lens, auxiliary 
lens, filter and aperture dials — even field 
illumination control — without changing 
viewing position. 

We put more light on the subject, too, witha 
new condensing system combined with a high 
intensity bulb. 

Thumb rotatable filter dial contains new 
interference UV for fluorescein techniques, 


neutral density, Polaroid”, red free, yellow and 
an open aperture. Aperture dial contains 
pleoptic disc, five graduated sizes of open 
apertures and a slit aperture. 

The AO VISTAMASTER Giantscope is avail- 
able in cord and rechargeable cordless models 
with a wide variety of power sources. A new 
rechargeable belt pack adds portability to the 
cord operated model. 

For more information about the AO 
VISTAMASTER Giantscope ask your authorized 
AO Instrument Distributor or AO Sales Repre- 
sentative, or write fora full-color brochure and 
start getting closer to your subject. +m Polaroid Corp 


Behind the new thin head of the 
AO VISTAMASTER Giantscope, 





a wider field of view. 


9) AMERICAN OPTICAL 
ror CORPORATION 


BUFFALO, NEW YORK 14215 


„First choice 
in Zonulysis: 


Lolyse 


alpha chymotrypsin 





first for effectiveness first for flexibility first for safety 
ZOLYSE (alpha chymotryp- ZOLYSE provides a large Only ZOLYSE furnishes BSS® 

sin) is the accepted enzyme for 10 cc vial of diluent—five times (balanced salt solution) diluent 
zonulysis in cataract surgery. It the size of conventional 2 cc which contains the seven prin- 
gives you proven effectiveness, units—which lets you mix to the cipal ions of aqueous fluid. The 
reducing the risk of capsule rup- precise enzyme concentration BSS diluent with ZOLYSE pro- 
ture, vitreous loss and traumatic needed. vides for greater compatibility 
iridocyclitis. with sensitive ocular tissue and 





(MPHA.CHTMOTRYPS iN 


— GBM reduces the likelihood of cyto- 
A ~" lems associated with alpha 
make a real difference in the 


toxicity. In this way, ZOLYSE 
® 
O Se - chymotrypsin. 
—" | = = overall facility of your 


\ helps minimize certain prob- 
° ZOLYSE JoL YSE DiLueN Remember, ZOLYSE can 
(alpha chymotrypsin) =: 
p cataract procedures. 







e 5 
Nee 





DESCRIPTION: A lyophilized form of crystalline alpha chymotrypsin. After reconstitution with sterile BSS®, the enzyme contains: Active: 
Alpha Chymotrypsin 750 units. Inactive: Sodium Chloride 0.49%, Sodium Acetate 0.39%, Sodium Citrate 0.17%, Potassium Chloride 
§ 0.075%, Calcium Chloride 0.048%, Magnesium Chloride 0.03%, Purified Water. 
ey CONTRAINDICATIONS: High vitreous pressure, a gaping incisional wound, and congenital cataracts. 

WARNINGS: Do not use if cloudy or if it contains a precipitate. Do not autoclave—excessive heat, alcohol, and any other chemical used 
for sterilization will inactivate the enzyme. After use discard any unused portion. 
PRECAUTIONS: Use is not advised in patients under 20 years old. 

ADVERSE REACTIONS: Transient increases in intraocular pressure, moderate 


Surgical Products Division, Alcon Laboratories, Inc. 
uveitis, corneal edema, and striation have been known to occur. 


Dedicated to advances in ophthalmic surgery 





SELF ADHESIVE, DISPOSABLE LID HOLDER 
The Medical Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 


Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient’s orbital rim. 
And it is a disposable, gammaz-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 


e Maximum field exposure e Pressure-free lid re- 
traction e Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adhesive power 
èe Gamma sterilization and disposability. 


Sold in Boxes of 25 units 
at $15.95 Per Box 


| TO: Keeler Optical Products, Inc. 

| 456 Parkway, Lawrence Park Industrial Park 
| Broomall, Pa. 19008 

| Please send me boxes of the Medical Workshop 
| lid holder. Enclosed is my check for $ 
| 

| 

| 

| 
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THE 
ESTELLE DOHENY 
EYE FOUNDATION 


Announces 


ANNUAL 
POSTGRADUATE 
CONFERENCE 


Monday and Tuesday October 29 and 30, 1973 


AMBASSADOR HOTEL, 
LOS ANGELES, CALIFORNIA 


This program will stress the presentation of 
new techniques*in the diagnosis and manage- 
ment of ocular diseases in the pediatric age 
group. 


SUBJECTS TO BE DISCUSSED INCLUDE: 


New Techniques in Diagnosis and 
Surgery of Strabismus 


Management of Complications in 
Strabismus Surgery 


Anesthesia Hazards in The Young 


Retinal Diseases in Children—Diagnosis and 
Treatment 


Evaluation of Newer Glaucoma 
Surgical Procedures 


Therapy of Congenital and Traumatic Cataracts 
Current Status of Vitrectomy 


Ocular Findings in Metabolic Diseases of 
Infancy and Childhood 


Management of Familial Ocular Disease 


DOHENY MEMORIAL LECTURER 
Dr. Michael J. Hogan 


A. Ray and Wendell C. Irvine Memorial Lecturer 
Dr. Alan Laties 


GUEST FACULTY 


Harold Cross, M.D. David Jesberg, M.D. 
Philip Diorio, M.D. D. Richard Reynolds, M.D. 
George Donnell, M.D. Stephen Ryan, M.D. 


John Hetherington, M.D. Alan Scott, M.D. 
Warren Wilson, M.D. 


DOHENY FACULTY 


A. Ray Irvine, Jr., M.D. Anthony Nesburn, M.D. 
William H. Spencer, M.D. 


The Doheny Program will be held in conjunc- 
tion with and will follow the 1973 Western Sec- 
tion meeting of the Association for Research 
in Vision and Ophthalmology to be held Octo- 
ber 28, 1973 at The Ambassador Hotel. 
(Colonial Room) 


ADVANCE REGISTRATION 
FEES 
DOHENY CONFERENCE 
$150.00 


(Includes luncheon, and cocktail party 
Monday evening) 


A.R.V.O. WESTERN SECTION 


$15.00 
(Includes luncheon Sunday) NX 


Make checks payable to: 
ESTELLE DOHENY EYE FOUNDATION 
272 South Lake Street 
Los Angeles, California 90057 
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If the ace doesn't work, play the KING 


NEP TAZANE 


METHAZOLAMIDE 50 mg tablets 


The next logical step in glaucoma therapy’ 


Even the oral drug of choice isn’t perfect. If your usual therapy doesn’t beat 
glaucoma, trump it with NEPTAZANE® Methazolamide. Effective in blocking 
aqueous humor secretion to reduce intraocular pressure, it’s the long-acting 
carbonic anhydrase inhibitor that may be better tolerated in long-term therapy. 


“Chronic simple (open-angle) glaucoma and secondary glaucoma. 


Indications: For adjunctive treatment of chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to 
lower intraocular pressure. 

Contraindications: Severe (absolute) or hemorrhagic glaucoma; of 
doubtful use in peripheral anterior synechiae; chronic nonconges- 
tive angle-closure glaucoma; adrenocortical, hepatic, or renal in- 
sufficiency; electrolyte imbalance states, e.g., hyperchloremic aci- 
dosis; sodium and potassium depletion states. 

Warnings: Although teratogenic effects demonstrated in rats at 
high doses have not been evidenced in humans, Methazolamide 
should not be used in women of child-bearing potential or in preg- 
nancy, especially in the first trimester, unless the expected benefits 


outweigh potential adverse effects. 

Precautions: Use with caution in patients with cirrhosis or hepatic 
insufficiency to forestall hepatic coma; those on steroid therapy; 
those with pulmonary obstruction or emphysema to avoid’ acidosis. 
Electrolyte balance should be maintained. Although not reported 
thus far with this drug, reactions common to sulfonamide deriva- 
tives, such as fever, leukopenia, hemolytic anemia, bone marrow 
depression or renal calculi, may occur. 

Adverse reactions (relatively mild and disappear on withdrawal or 
dosage adjustment): anorexia, nausea, vomiting; malaise, fatigue or 
drowsiness, headache; vertigo, mental confusion, depression, pares- 
thesias. Urinary citrate excretion and uric acid output is decreased 
during use of this drug, but urinary calculi have not been 2 
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JZD LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 
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Be the 
final judge 
of the 


Mentor’ 
Slit Lamp 


Confirm for yourself this one’s 
bright, clear, integrated optics 
and illumination, its exceptional 
depth of focus, sharp slit, 
smooth controls, correct 
working dis- 
1 "EAT FA tance,and 

| large field. 
Simply call 

us toll free at 
800-225-1851 to 
arrange a personal 

demonstration. 

When you decide, and if it’s 
in our favor, two additional 
benefits will interest you: 
Current delivery on new orders 
and complete service backing 
by Mentor. Mentor Division, 
Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 


Codman Mentor 


DIVISION 






























Muro 
Ointment 
=] Sodium Chloride 57 


tphthalmic MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 
Ointment | 


ene An ointment of hypertonic sodium chloride solution in a 


base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 


] win, < lulose. Preservatives - methylparaben and propylparaben. 


I) seems |f 
E |soouw cioa li ff TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
$ L > . . « 

eye 3 times a day or as directed by the physician. 
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MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


| Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


(ami MURO PHARMACAL LABORATORIES, INC. 
O 121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 





University of Miami School of Medicine 


Bascom Palmer Eye Institute 


NEURO-OPHTHALMOLOGY COURSE 
January 7 - 10, 1974 


Functional Anatomy of the Visual System 
Oculo-Cerebrovascular Disease 


The Patient with Diplopia 


Sonesta Beach Hotel 


Key Biscayne, Miami, Florida 


Tuition $200 (Residents $75) 


Write: Neuro-Ophthalmology Course 
P. O. Box 875, Biscayne Annex 
Miami, Florida 33152 














JAMA Classified 
Advertisements Help 
You... 


* Locate a Position 

* Buy and Sell Real Estate 
* Sell a Practice 

* Rent Office Space 

* Find Associates 





Place Your Advertisement Today ! 


The Journal of the American Medical Association 
Classified Advertising Department 

535 North Dearborn Street 

Chicago, Illinois 60610 
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Topical miotics 
to remove 
aqueous humor. 














e potent oral carbonic anhydrase inhibitor 

e onset of action usually within an hour; maximal effect is 
observed in two to four hours 

e lowered intraocular pressure is often maintained for six to 
twelve hours 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of 
sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis is present, or during concomitant 
use of steroids or ACTH. Interference with adequate oral electrolyte intake 
will also contribute to hypokalemia. Digitalis therapy may exaggerate 















metabolic effects oi 
activity. Hypokalemi 
ing foods with a hig! 
respiratory acidosis 
thrombocytopenia, c 
renal blood flow anc 


Adverse Reactions: | 
inhibitors) may inclu 
vomiting), constipat 
headache, weakness 
depression, confusic 
and paresthesias of 
or discontinue drug 


How Supplied: Table 
bottles of 100. 


For more detailed infi 
prescribing informati 
West Point, Pa. 1948 


an added plus in the treatment of chronic simple (open-angle) glaucoma DA 


(DICH 


pre-cise’ (pre sis’), adj. 1. Exact; accu- 
rate.. 2. Scrupulous; strict. pre: cise’ 
ly, adv.—pre-cise'-ness, n. 

pre-ci'sion (prē-sizh' ùn), n. The state | 
or quality of being precise.—adj. Used or | 
intended for precise measurement; a pre- 


cision tool 


pre -cise 


by definiti 


14-155 
12-454 
13-260 
14-222 
12-550 


Colibri Corneal Forceps, 0.4mm teet 
McPherson-Westcott Micro-Conjunc 
Barraquer Needle Holder, curved 
Castroviejo Suturing Forceps, 0.5m 
Barraquer Iris Scissors, 7mm blades 


Write us for a copy of our new Ophthalmic Instrument C 


SPARTA INSTRUMENT COR 


305 FAIRFIELD AVENUE / FAIRFIELD, N.J. 07006 
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Bacterial conjunctivitis 

looks sore—and feels sore. Hyperemia. 
Frequent lacrimation. Annoying pain, even 
when the eyes are closed. 

Neosporin® Ophthalmic Solution can help 
clear the infection and help restore comfort. It 

is effective against most pathogens which cause 
superficial external ocular infections, including 
Pseudomonas and Staphylococcus aureus. 
Neosporin Ophthalmic Solution contains antibiotics 
that are rarely used systemically. 


a CONTRAINDICATIONS: This product is contraindicated in those persons 
i who have shown sensitivity to any of its components. 
WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
\ or all of the following antibiotics for the treatment of future infections: kanamycin, 
\paromomycin, streptomycin, and possibly gentamicin. 
ADVERSE REACTIONS: Neomycin is a not uncommon cutaneous 
| sensitizer. Articles in the current literature indicate an increase in the prevalence 
of persons allergic to neomycin. 


1 
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Complete literature available on request from Professional Services Dept. PML. 


“Neosporin 


O S Ophthalmic Solution, Sterile 


A Polymyxin B-Neomycin-Gramicidin 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 units: neomycin 
sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin base): gramicidin 0.025 mg., in 
a solution containing the inactive ingredients alcohol (0.5%). propylene glycol, 


polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 
l f (preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 


heat Burroughs Wellcome Co. for bacterial conjunctivitis 
Research Triangle Park 5 à 
Wellcome / North Carolina 27709 and other superficial external eye infections 
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FOR DRY-EYE RELIEF NIGHT AND DAY 


AIleRGAN 


irvine, California 
Montreal, Canada 
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Human Eye Movements Following Horizontal Rectus Muscle Disinsertion ......... 
H. S. Metz, L. S. Rice 265 


Dendritic Lesions in Herpes Zoster Ophthalmicus ....... L. W. Piebenga, P. R. Laibson 268 


Ocular Tissue Fluids and Nylon, Virgin Silk, and Collagen Sutures ............... 
J. Partridge, A. Rich, W. Dunlap, S. D. McPherson, Jr. 271 


Quantification of Iris Translucency in Albinism ................ J. D. Wirtschafter, 
G. T. Denslow, |. B. Shine 274 


Ocular Findings in a Kindred With Kyrle Disease......................0006. 
H. H. Tessler, D. J. Apple, M. F. Goldberg 278 


Twin Study on Ocular Pressure Following Topically Applied Dexamethasone 
J. T. Schwartz, F. H. Reuling, M. Feinleib, R. J. Garrison, D. J. Collie 281 


Schmid-Fraccaro Syndrome (‘‘Cat’s Eye” Syndrome) .............. R. A. Petersen 287 
Ocular Response to Corticotropin in Myasthenia Gravis .............. C.A.Cape 292 


Prognostic Importance of Choroidal Invasion in Retinoblastoma ............... 
L. D. Redler, R. M. Ellsworth 294 


Malignant Mixed Tumor of the Lacrimal Gland .................... R. R. Waller, 

F. C. Riley, J. W. Henderson 297 
Iris Abscess Simulating Malignant Melanoma .................... J.D.M. Gass 300 
Ocular Trauma During Amniocentesis ................ H. E. Cross, A. E. Maumenee 303 
Technique of Direct Goniotomy...................... J. L. Fernández, M. A. Galin 305 


Electroretinogram Changes in Acute Quinine Poisoning .............. G. W. Cibis, 
| H. M. Burian, F.C. Blodi 307 


Keratoconjunctivitis Sicca Induced by Phenazopyridine in Dogs................ 
G. M. Bryan, D. H. Slatter 310 


Functional and Ultrastructural Changes in Cryopreserved Corneas ............. 
D. L. Van Horn, H. F. Edelhauser, J. DeBruin 312 


Division of Labor in Human Extraocular Muscle ............ A. B. Scott, C. C. Collins 319 


Holographic Filter to Negate the Effect of Cataract................... D. Miller, 
J. L. Zuckerman, G. O. Reynolds 323 


Optics and Visual Physiology ..... ccc veer wee eesnsccuunenae I. M. Siegel 327 
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(DEXAMETHASONE 0.1 aN 
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VIAXIDEX 
DEXAMETHASONE 0.1% 
(DEXAMETHASONE 21 ALCOHOL 0.1%) 


when severe ocular inflammations 
require intensive steroid therapy. 


Description: A sterile ophthalmic suspension containing: Active: Dexamethasone (21 Alcohol) 0.1%. 
Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inactive: 
Sodium Chloride, Dried Sodium Phosphate, Polysorbate 80, Disodium Edetate, Citric Acid (to adjust 
pH), Purified Water. 

Contraindications: Acute herpes simplex, vaccinia, varicella, and most other viral diseases of the cornea 
and conjunctiva; tuberculosis, fungal disease, and acute purulent untreated infections. 

Warnings: Prolonged use may cause formation of posterior subcapsular cataracts. Not recommended for 
long-term use in pregnant patients. Not effective in mustard gas keratitis and Sjogren’s keratoconjunctivitis. 
Precautions: Institute other therapy if inflammatory reaction does not respond within a reasonable period. 
Discontinue use if sensitivity occurs. Extensive use may cause systemic side effects. Ocular herpes sim- 
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Slit Lamp PE/E with Hruby lens, fixation device, applanation tonometer, beam-splitter, observation tube and camera. 


Why a Zeiss Slit Lamp? 
Because you get precisely what you pay for. 


Precisely means the high resolu- 
tion that has made Zeiss optics 
world-famous, and the precision 
operation that has made Zeiss en- 
gineering synonymous with crafts- 
manship. And, to make sure that 
the slit lamp you buy will be 
tailored precisely to you and your 
work, you can choose from a range 
of instruments and features un- 
matched by anyone. There’s no 
reason all slit lamps should be 
alike (after all, all people aren’t), 
so with Zeiss, even before you 
consider accessories, your choice 
is a wide one. For your conve- 
nience, we have: 


4 basic models—manual and 
motorized, step-wise and zoom. 
The step-wise magnification sys- 
tem is from 6x to 40x (the widest 
range of any slit lamp from any- 
one), the zoom is 8x to 40x. They're 
called the SM/M, the PM/M, the 
PE/E, and, of course, the famous 
Photo-Slit Lamp, the ultimate in 


sophistication. Standard on the 
Photo-Slit Lamp, and available also 
on the other three models, is an 
extra-long working distance to 
facilitate surgical intervention. 


The unique Galilean observa- 
tion system—it allows the famous 
Zeiss beam-splitter (used on our 
Operation Microscopes) to be in- 
serted, letting you attach observa- 
tion tubes and still, cine, and 
television cameras —invaluable 
aids for consultation or teaching 
purposes—all operating directly 
through the optics of the micro- 
scope. And because it is telecen- 
tric, this system lets you work with 
eyes relaxed, focused on infinity, 
sans strain. It quite literally means 
fewer headaches. 


The unusual depth of observa- 
tion—a result of the combination 
of the great depth of focus of the 
biomicroscope and the unmatched 
depth of the slit image. 


High-eyepoint eyepieces — for 
physicians who must wear correc- 
tive lenses, these eyepieces offer 
the same wide field of view en- 
joyed by non-eyeglass wearers. 


Ease-of-handling—these light- 
in-weight instruments are easy to 
use on a refraction unit or a table, 
whether you’re left- or right- 
handed, tall or short, or have any 
kind of special requirements. 


For complete details write 
Carl Zeiss, Inc., 444 5th Avenue, 
N.Y., N.Y. 10018. (212) 736-6070. 


Nationwide service. 
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Stereo slit lamp photo showing zonular cataract. Courtesy of F. E. Cignetti, M. D., Eye & Ear Hospital, Univ. of Pittsburgh 


Look dee Besides its purely optical advantages such as high 
D resolution and large magnification range, the Zeiss 
Photo Slit Lamp has two truly unique features. 


into the eye First is the illumination system. It contains a 


. specially designed, built-in flash unit of extremely 
(stereoscopically) high power (720 watt-seconds). Because of the 
brilliance of this flash illumination system you can 

with th IS narrow the slit beam down as far as 0.05mm. The 
built-in aperture diaphragm creates a practically 


. parallel beam so that you can photograph in color 
Photo Slit Lamp. with great, really great, depth of focus anything 
that can be seen with the slit lamp biomicroscope. 
And, second, you can do it stereoscopically. 
Stereo slit lamp photos are as superior to conven- 
tional photos as 3-dimensional biomicroscopy is to 
examination with a monocular microscope. And 
since observation is uninterrupted during photog- 
raphy, you are assured of recording exactly what 
you see. A wide variety of attachments provides 
unmatched photographic versatility. You can, of 
course, use the Photo Slit Lamp, too, for regular 
biomicroscopy. 


For the full story, write Carl Zeiss, Inc., 444 5th 
Avenue, New York, N.Y. 10018. 


Nationwide service. 
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| ] A letter of consent must accompany all photographs of pa- 
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editors believe that color will add significantly to the published 
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CHIVES contribution, the author's share is $275.00 for up to six 
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color prints unless accompanied by original transparencies. If 
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per. Do not use larger size paper. If a table must be continued, 
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A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
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e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 • 479-2680 
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= 4 reasons to prescribe 1 solution 
_ It’s aclear solution and nota suspension—no matting of 
_ steroid particles 


) Itstays clear and stable at room temperature—does not need 
-~ refrigeration, so patients can use it anywhere, anytime 


_ It’s highly effective—a full-strength preparation of 0.1% 
_ dexamethasone sodium phosphate 


_ It comes in the OCUMETER?® Ophthalmic Dispenser to assure 
= controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
= advantages together. It all adds up to your best reason to 
= prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 





Also available in an ointment formulation, 
for all-night control and use under a patch. 








Sterile, highly stable 
Ophthalmic Solution 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.05%) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 


Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
He Neg from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
Inc., West Point, Pa. 19486 
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DECADRON® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 


equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 
of buffered solution 
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Convenient for use 
[] at night 
c] under a patch 


m whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
m to provide even distribution 


©] to eliminate blink-out 
of medication 
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New disposable 
CATARACT 
CRYOXTRACTOR 


splash-Proof, Spill-Proof, 
sterile, Disposable 


NO OTHER CRYOEXTRACTOR, DISPOSABLE OR 
NOT, HAS ALL THESE FEATURES 


e Filled CRYOXTRACTOR permits a warm or cold application, 
deeper formation of the “ice ball”, and a stronger bond. 


e No adhesions with iris or cornea during surgical extraction. 
e Allows maximum tumbling and “feel” of zonular separation. 
e Surprisingly light and maneuverable — no useless weight. 

e Double blister pack for sterile OR presentation. 
e Dispenser pack of 10 units each. 


e SPECIFY BEAVER CRYOXTRACTORS 


RUDOLPH leai INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD œ BELMONT, MASS. 02178 





Pure Comfort 


Comfort Drops™, the soothing _ 
new solution from Barnes-Hind* 
that conditions and cares for contact 
lenses. It’s the first solution to 
cushion, rewet and clean contact 
lenses while they are being worn. 
With no stinging or blurring. 


Comfort Drops will not only bridge 
the initial adjustment period 
experienced by many new contact 
lens patients, but will also provide 
mid-day comfort for all contact 
lens wearers. 


Recommend Comfort Drops ... 
pure comfort for contact lens 
wearers... any time of day. 


< Barnes-Hind Ophthalmic Products 


Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road, Sunnyvale, California 94086 
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X Year after year, lsopto® Carpine is the stand- j 
ard by which other pilocarpines are judged. 


The fact remains that Isopto Carpine is unique: Clinical 
tests! have demonstrated that lsopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

lsopto Carpine comes in the widest range of strengths 
available—sterile solutions from 4% to 10%. Supplied in 
15cc and also 30cc Drop-Tainer® Dispensers for maximum 
economy. 
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* Description: A sterile ophthalmic solution containing: Active: Pilocarpine Hydro- 
chloride 0.25%, 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative: Benzal- d 
konium Chloride 0.01%. Vehicle: Hydroxypropyl Methyicellulose 0.5%. Inactive: Ñ 
Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Citric Acid in 0.25% and 
0.5% (to adjust pH), Sodium Citrate (to adjust pH in 1%, 2%, and 6%), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. 


=. (| 1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
E E Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 
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Bacterial conjunctivitis 
looks sore— and feels sore. Hyperemia. 
Frequent lacrimation. Annoying pain, even 
when the eyes are closed. 

Neosporin® Ophthalmic Solution can help 
clear the infection and help restore comfort. It 
is effective against most pathogens which cause 
superficial external ocular infections, including 
Pseudomonas and Staphylococcus aureus. 
Neosporin Ophthalmic Solution contains antibiotics 
that are rarely used systemically. 


Nay 


CONTRAINDICATIONS: This product is contraindicated in those persons 
who have shown sensitivity to any of its components. 
WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
\ or all of the following antibiotics for the treatment of future infections: kanamycin, 
‘paromomycin, streptomycin, and possibly gentamicin. 
| ADVERSE REACTIONS: Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature indicate an increase in the prevalence 
of persons allergic to neomycin. 


Complete literature available on request from Professional Services Dept. PML. 


Neosporin 
Ophthalmic Solution, Sterile 
Polymyxin B-Neomycin-Gramicidin 


Each cc. contains: Aerosporin” brand Polymyxin B Sulfate 5000 units: neomycin 

sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin base): gramicidin 0.025 mg.. in 

a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 

, polyoxyethylene polyoxypropylene compound, sodium chloride. and purified water 
á (preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 





radios hoary aie for bacterial conjunctivitis 
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Wellcome / North Carolina 27709 and other superficial external eye infections 





in open-angle glaucoma 


HUMORSOL 


DEMECARIUM BROMIDE | MSD 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 


inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 





tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 


Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 


Since technic is crucial to proper and safe administration, 
consult Direction Circular for full details. 


Supplied: In 5-cc OCUMETER® Ophthalmic Dispenser con- 
a 0.125 or 0.25 We arg and sodium chloride; 
enzalkonium chloride 1: added as pre- 

servative. M S D 
For more detailed information, consult your 

MSD representative or see the Direction 

Circular. Merck Sharp & Dohme, Division of SHARPS. 

Merck & Co., Inc., West Point, Pa. 19486 D 











e The only polymyxin-neomycin com- 
bination available in Liquifilm (poly- 
vinyl alcohol 1.4%) 


e Liquifilm keeps medication in contact 
with the eye longer than does a saline 
vehicle. 


e Liquifilm helps prevent loss of watery 
tear film. 


Wilelg-t-L¢-le)(-Melt-ritle 


squeeze-drop bottle 










POLYSPECTRIN Liquifilm (Polymyxin B sulfate — 
neomycin sulfate) ophthalmic solution. 
Contraindications: This product is contraindicated in 
those persons who have shown sensitivity to any of 
its components. 

Warnings: Prolonged use may result in overgrowth of 
nonsusceptible organisms. 

Precautions: Culture and susceptibility testing should 
be performed during treatment. Allergic cross-reac- 
tions may occur which could prevent the use of any 
or all of the following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, strepto- 
mycin, and possibly gentamicin. 

Adverse Reactions: Neomycin is a not uncommon cu- 
taneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons al- 
lergic to neomycin. 


Irvine, California 
Montreal, Canada 





Polyspecirin 


POLYMYXIN B SULFATE 5000 UNITS/cc, NEOMYCIN SULFATE 0.5%, LIQUIFILM® (POLYVINYL ALCOHOL) 1.4% 
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Patient: 


Good 






Reasons 
for 
Prescribing 


soflens' 
CONTACT LENS 
(polymacon) 





See prescribing information which follows. 


Good reasons for prescribin 


Materials purity...the first step | 
in patient safety. 


= Monomers of hydroxyethyl methacrylate and ethylen: 
glycol dimethacrylate are processed to yield polymer o 
the highest standards of purity. 


= Twenty-five separate steps confirm purity of 
monomer mix components. 


m Stringent manufacturing specifications are verified b 
techniques such as gas chromatography and infrared 
spectrophotometry. Because the SOFLENS Contact Le 
is a prescription drug, manufacturing standards match 
the stringency of pharmaceutical production. 





Infrared inion 
Spectrophotometer Spectrum of HEMA i 


Stability...another step toward 
safe,long-term wear. 


= Poly HEMA is essentially inert, pharmacologically, 
physiologically, and toxicologically. 

m Tissue culture studies confirm lack of toxicity of 

poly HEMA and lens accessory materials.” | 





Agar Overlay Tissue Test 


1. A—Tissue adjacent to lens 2. A—Positive control 
B—Edge of SOFLENS Contact Lens (polyvinyl chloride) 
C—Tissue under lens B—Highly inhibited tissue 


adjacent to test sample 


Note: In picture 1, there is no significant difference in appearance of the tissue 
under the lens (C) and the tissue adjacent to the lens (A). 


4 
Precise manufacturing control. 
key to lens performance. 


m Unique computer-programmed, spin-casting process 
insures lens quality. 


m All process parameters precisely controlled for 
reproducibility of lenses. 





Model spinner using fluorescent *Autian, J.: Toxicity testing of a poly-2(hydroxyethyl methacrylate) 
light to show edge roll-off. contact lens. Data on file at Bausch & Lomb, Incorporated. 


OFLENS Contact Lenses (polymacon) 


irface integrity... 
noothest ophthalmic lens surface 
rer produced. 


moothness demonstrated by scanning electron 
roscopy at 50,000x magnification and 100 A resolution. 


ore size of the material—estimated between 8 and 
\—precludes penetration by any microorganism. 





Scanning Electron Cross-section of an 
Microscopy of the concave "F" Series lens at 20x, 
surface of a SOFLENS stained with acridine orange. 
Contact Lens (50,000x). 


uality assurance... 
eticulous process control 
) insure professional acceptance. 


ì\ne hundred percent inspections guarantee 
formity with exacting specifications for 
(metic quality, surface and edge integrity, 
ical clarity, and power measurement. 


‘ach lens is autoclaved and lens sterility 
ifirmed according to U.S.P. procedures 
ore release for distribution. 





Lens dimensions are Autoclave graph 
checked using an 
optical comparator. 


atient acceptance...measured in 
inical practice. 


OFLENS Contact Lenses (when fitted according to 
scribing information) are generally comfortable 

n day dispensed and provide wearers with 
d-to-excellent visual acuity.T 


f those doctors expressing a preference in a recent 
vey of prescribers, more than six out of ten stated that 
SOFLENS Contact Lens was their lens of first choice 
datients meeting the fitting criteria.t 


orneal integrity, among properly fitted patients, 
irely impaired. Occasional epithelial disruption, 
ma, or staining have been reported.t 





A SOFLENS Contact Lens 
a on file at Bausch & Lomb, Incorporated is placed on an eye. 


/ 


> prescribing information which follows. 
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From Polymer to Patient- 
SOFLENS Contact Lenses 
(polymacon) 

meet the highest standards 
-those you set in your practice. 


soflens’ 
CONTACT LENS 
(—polymacon) 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethy| 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. =140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(palymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—lf the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon) 
must be stored ONLY in normal saline solution. If left exposed to 
air, the lenses will dehydrate, become brittle, and break readily. 
If a lens dehydrates, it should be soaked in normal saline solu- 
tion until it returns to a soft, supple state. 

Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacon) 
must be BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucus 
and film from the lens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim- 
plex, on the lens and in the SOFLENS Carrying Case. Fresh normal 
saline must be prepared daily for cleaning and storing the lenses. 
The carrying case must be emptied and refilled with fresh normal 
saline solution just before asepticizing the lenses. If a SOFLENS 
Aseptor-Patient Unit is not available for asepticizing the lenses, 
the lenses must be boiled in their carrying case in a pan of 
water for 15 minutes. 

Hygiene—Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. Cosmetics, 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 
the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 5% of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance of adhering to the following initial daily wearing schedule 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 l 3 
2 3 1 3 3 
3 4 1 4 ji 4 
4 4 1 4 l 4 
5 6 1 6 1 4 
6 6 1 6 l 4 
7 8 l 8 
8 8 l 8 
9 8 1 8 
10 10 l balance of the waking hours* 
11 12 l balance of the waking hours” 
12 14 l balance of the waking hours” 


*Lenses should never be worn 24 hours a day. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must be 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFLENS DIVISION 
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What water wont wet, 
Isopto Tears @will 
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Total immersion might be one way to 
wet scratchy, dry eyes. But it wouldn’t 
work nearly as well as Isopto Tears. 

Experimental work with humans has 
shown that hydroxypropyl methylcellu- 
lose 0.5% (soothing Isopto Tears) stays in 
the eye longer than aqueous solutions or 
1.4% polyvinyl alcohol (PVA).* 


ISOPTO TEAR 


hydroxypropyl methylcellulose, 0.5% 


Now Available: Economy size 
( 30 cc Drop-Tainer dispenser 


..and ULTRA TEARS™(hydroxypropyl methylcellulose 1%)-a 
higher viscosity artificial tear for maximal lubricating action in 
more serious tear deficiencies. 


ISOPTO TEARS/ULTRA TEARS — Active: Hydroxypropy! meth- 
yicellulose 0.5%, 1%. Preservative: Benzalkonium Chloride 
0.01%. Warning: If irritation persists or increases, discontinue 
use. Dosage: Topically 1 or 2 drops in the eye(s) 3 times 
daily, or as needed. Available: 15 cc Drop-Tainer® dispenser. 








“Linn, M. L., and Jones, L. T.: Rate of Lacrimal Excretion of Ophthalmic Vehicles. Amer. 
$ Ophthal., 65:76, 1968. 


dedicated to advances in ophthalmic therapy 











LASER-CON is our proce- 
dure for precise placement 

of constant-diameter multi- 
ple fenestrations around the 
optical zone of the contact lens. 
Fluid flow is increased immedi- 
ately leading to reduced edema. 

For information call toll free (800) 
854-1790. In California, (800) 542-6000. 


Not all our lenses are Laser-Con 


but all have Hy-Gloss Edges. 


«NUUS o 
O WU 


HY-GLOSS edges, our ex- 
clusive new development, 
are now being applied to all 
lenses fabricated by Continu- 
ous Curve Contact Lenses, Inc. 
This new Hy-Gloss edge treat- 
ment insures a smooth, continu- 
ously curved, rounded lens edge, 
polished to specular reflection. 









CONTINUOUS CURVE CONTACT LENSES, INC. 
8006 Engineer Road, San Diego, Ca. 92111 


Precise incision-making & incision-closure 


A) E-57 Razor Blade and Knife Holder, 
COHAN-BEAVER: Beaver round handle, 
shortened to 2” and modified to hold razor 
blade pieces . $18.50 


E-359-59G Knife Needle, Micro, 
COHAN-BEAVER $ 4.50 


© E-499-B Cannula, Air Injection: 30 
gauge. Used as an iris spatula. . $ 1.85 


© E-1885 tForceps, Tying, Max Fine 
$26.50 


E E-3174 TaN ee Corneal, Disposable, 
MARTINEZ $ 7.50 


F) E-3204-C tForceps, Corneal Utility, 
COHAN: handle is fenestrated. and the for- 
ceps has double stops . . , $75.00 


I NSSAN RAR RRA 


, conser a 





G E-3320-RXC tScissors, COHAN- 
WESTCOTT: sub-miniature, spring handle 


$65.00 
H E-3349 tScissors, Iris, COHAN- 
VANNAS: curved ~ “3 $66.00 
m E-3836-C tNeedle Holder, COHAN: 
curved, without lock i $64.00 
I E-4108 Speculum, Eye, FLOYD-BAR- 
RAQUER: with wings fe cc at 


E-5482 Needle, Corneal, S & T: 5mm, % 
circle, flat, lancet cutting point. Used to 
continue suturing if needled suture breaks 
(not illustrated) . ate! $ 7.50 


E-5483 Needle, Corneal, S & T: same as 
E-5482 except 5mm, % circle, flat, lancet 
cutting point (not illustrated) $ 7.50 


tSatin finish from handle serrations forward to reduce glare. 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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FROM “HOVOCO” ... where leadership and experience work for you 


AV 7149 





COMBINATION WORTH 4-DOT TEST 
AND MUSCLE LIGHT 


Designed by H.O.V.—for distance 
testing—the Worth 4-Dot Test and 
Muscle Light are combined in a neat, 
compact 7” x 11” x 2” unit. Can be 
wall-mounted or built into the wall. 
Please specify if built-into-wall unit is 
required. 


NEW HOVOCO 
OPHTHALMODYNAMOMETER 


An improved registering-dial type 
Ophthalmodynamometer of sturdy 
construction. Features an en- 
closed dial, to resist accidental 
damage to the instrument. Com- 
plete in a fitted, plush-lined 
leatherette case. 


HV 2100 


ARE YOU COLOR BLIND 





ROSNER DO-IT-YOURSELF 
COLOR TEST 


Ishihara plates in a 24” x 30” picture 
type display with attractive walnut 
frame. Legend at bottom explains test 
and holds patient’s interest. 





HV 15158 


H.O. V. Optical Co., Inc. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 
SALES AND SERVICE CENTERS: LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 


CINCINNATI, OHIO 
DENVER, COLORADO 


MILWAUKEE, WISCONSIN PITTSBURGH, PENNSYLVANIA 
MINNEAPOLIS, MINNESOTA SAN FRANCISCO, CALIFORNIA 
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' When tissue is traumatized, 


you need an 
irrigating 
solution 

that won't 
make matters 
worse. 





You need Eye-Stream: the only physiologically balanced ophthalmic irrigating 
solution. 


Eye-Stream contains all seven of the principal ionic species found in normal 
lacrimal fluid, which means it’s far less likely to irritate delicate or traumatized 
extraocular tissues: after surgery, in treating corneal burns and cuts, removing 
foreign bodies, and even in the newborn nursery. 


Eye-Stream also has a preservative which protects it from contamination once the 


bottle has been opened. No preparation needed. Just open the cap and squeeze 
—for irrigation without irritation. Anytime, anywhere. 


EYE-STREAM 


in the hospital, in your office, anywhere 


Available: 1 fluid ounce and 4 fluid ounce sterile plastic dispenser bottles. Ingredients: sodium chloride, 
potassium chloride, calcium chloride, magnesium chloride, sodium citrate, sodium acetate, purified 
water, Preservative: Benzalkonium chloride 0.01%. Directions: Flush eye(s) as needed, controlling flow 
rate by pressure on bottle. Warning: Keep container tightly closed. Do not touch dispensing tip to any 
surface since this may contaminate solution. Not for injection or intraocular surgery 


BSS (Balanced Salt Solution, Alcon") for all intraocular surgical use. 9/73/26 


Alcon Laboratories, Inc., Fort Worth, Texas 76101 


® 


balanced salt 
irrigating solution 
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Cornea: 


A tougher test of accuracy. 


We've already demonstrated that our to- 
nometer is fast, accurate and easy to use in rou- 
tine glaucoma screening. 

Now here's proof in a tougher test of ac- 
curacy: the irregular cornea. 

“The irregular images produced by these 
corneas made accurate Goldmann readings im- 
possible and this method was abandoned. The 
MacKay-Marg and Schiotz readings were compared 
to simultaneous readings obtained by direct can- 
nulation of the anterior chamber (Sanborn manom- 
eter). There was no accurate relationship between 
the Schiotz tonometer readings and the true pres- 
sure. The correlation between the MacKay-Marg 
readings and those determined by direct cannula- 
tion was excellent. The electronic applanation 
tonometer (MacKay-Marg) proved to be the only 
practical way available at present to accurately 
measure the pressure in eyes with corneal scarring 
and irregularity.” 


“The changes in intraocular pressure 
which follow uncomplicated penetrating kerato- 
plasty have not been documented previously. After 
keratoplasty, measurement of intraocular pressure 
by the usual methods is difficult. Schiotz readings 
are inaccurate because of the marked change in 
corneal curvature. The irregularity of the corneal 
surface plus the tendency for fluorescein dye to 
pool around sutures makes Goldmann applanation 
difficult. Also, if irregular corneal curvature dis- 
torts the circular fluorescein pattern, or if there is 
enough edema to change the elasticity of the cor- 
nea, the Goldmann readings become inaccurate.’ 

‘Electronic applanation tonometry appears 
to be the best, and often the only, method for 
measuring intraocular pressure during the postoper- 
ative period following keratoplasty.’ 


1. Kaufman, H.E., Wind, C.A. and Waltman, S.R.: Validity of MacKay-Marg electronic 
applanation tonometer in patients with scarred irregular corneas, Am J Ophth 69: 
1003, 1970. 2. Irvine, A.R. and Kaufman, H.E.: Intraocular pressure following pene- 
trating keratoplasty, Am J Ophth 68: 835, 1969. 3. ibid 


There’s no substitute for accuracy. 








The Biotronics 


Mackay-Marg 
lonometer 


Biotronics, Inc. 


A subsidiary of Gulton Industries, Inc., 844 Butte Street, Redding, California 96001 


Clearly 


the one to use 
in Herpes Simplex 
Keratitis 





STOXIL 


brand of 


IDOXURIDINE 
Flexibility with 2 dosage forms: 


‘STOXIL' OINTMENT (0.5%) is convenient for h.s. application, 
since one dose is sufficient for the entire night. (If desired for 
daytime use, the remaining 4 applications should be made q4h.) 


‘STOXIL' SOLUTION (0.1%) is convenient for daytime use for 
those who prefer this dosage form during waking hours. 
Recommended dosage is one drop in each infected eye every 


hour (and every 2 hours at night). 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. 


Indications: Only in the treatment of herpes simplex keratitis. 


Description: ‘Stoxil’ Ophthalmic Solution contains idoxuridine (5-iodo- 
2'-deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when pack- 
aged. Preserved with thimerosal, 1:50,000. ‘Stoxil’ Ophthalmic Oint- 
ment contains idoxuridine 0.5% (5 mg./gram) in a petrolatum base. 
(White petrolatum and liquid petrolatum are inactive ingredients.) 


Contraindications: Contraindicated in patients with Known or sus- 
pected hypersensitivity to any of its components. 


Precautions: Some strains of herpes simplex appear to be resistant. If 
there is no response in epithelial infections after 7 or 8 days of treat- 
ment, other forms of therapy should be considered. 


The recommended frequency and duration of administration should 
not be exceeded. 


‘Stoxil' is not effective in corneal inflammations in which the virus is 
not present. 


Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 


‘Stoxil’ Ophthalmic Solution should not be mixed with other medica- 
tions. 


Adverse Reactions: Occasionally, irritation, pain, pruritus, inflamma- 
tion, edema of the eye or lids and, rarely, allergic reactions have been 
reported. Photophobia has occurred. Occasionally, corneal clouding, 
stippling and small punctate defects in the corneal epithelium have 
been observed. The punctate lesions may be a manifestation of the 
infection. 


How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles 
with dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 
Stability: The Solution should be stored in refrigerator until dispensed. 
‘Stoxil’ Ophthalmic Ointment does not require refrigeration. 


Smith Kline & French 
Laboratories, Philadelphia 


Irrigation Aspiration Fragmentation 








Simultaneous irrigation, aspiration 
and fragmentation 


One of the critical, functional 
characteristics provided by the 
Model 7007 Cavitron/Kelman 








Other critical features include Constant 
Volume Aspiration System with predeterminable 


p and precise volume control; Anti-traumatic 
PHACO-EMULSIFIER™- Aspirator. Fragmentation; and Automatic Flow Equalization 
The performance of these three tasks all which prevents chamber collapse from excessive 
at once enables lens fragmentation and vacuum or overinflation because of surplus 
aspiration to be achieved within a few minutes. irrigation pressure. 














Prompt execution reduces the possibility of 
traumatizing surrounding tissues in the anterior 
chamber, and precludes the alternating of 
separate instruments which would prolong 

the procedure. 

Irrigation maintains the anterior chamber 
as instruments are inserted. Aspiration 
draws the lens nucleus and cortical 
material to the end of the tip, obviating 
the need to chase particles throughout 
the anterior chamber. 


Further, all three functions are 
controlled by the surgeon himself, 
eliminating the requirement for verbal or 
hand instructions which could add further 
delay. The instrument may also be operated 
in the irrigation mode only, as well as the 
irrigation-aspiration mode. 


Finally, the Model 7007 PHACO- 
EMULSIFIER™: Aspirator System is supported 
extensively by surgical and on-site nurses 
orientation training, in-field service, and a 
comprehensive program of services and 
support materials to ensure continued 

education and proper equipment operation. 

For detailed information, request 
Bulletin 7007 from: 


CAVITRON SURGICAL 
SYSTEMS 


A Division of Cavitron Corporation 


1902 McGaw Avenue 
Irvine, California 92705 


714/540-7755 





CAVITRON 


Announcing a new 
therapeutic regimen for 
the patient with dry eyes 
and related ocular problems... 





bé 


. the use of water-soluble polymer solutions for 
the treatment of dry eyes and ocular discomfort as a 
result of a mucus deficit is an effective therapeutic 
regimen. A majority of cases realize complete relief 
of their symptoms with no adverse side reactions. 
This conservative mode of therapy offers great 
promise for the future. . .99' 

BURTON, PARSONS & COMPANY, INC. 


Ns D m jg 
i iy 4 NR 2 B 16 u r -A H 2 Ophthalmic Products Division 
J Central Industrial Park 


iF A 
; Washington, D. C. 20027 


The Tear Subetitutas Les Aee haw a fels Montreal, P.Q., Canada 
*Patent Pending Munich, Germany 


The Dry Eye Syndrome 
and Related Problems 


“A new water-soluble polymer [ Adsorbo- 
tear] was tested for use alone and in 
conjunction with two currently used arti- 
ficial tear preparations for treatment of 
several conditions representing the ‘dry 
eye syndromes.’ Because the polymer ex- 
hibited a longer acting response and was 
less susceptible to dilution, it was found 
to be a superior therapeutic method for 
the treatment of dry eyes and ocular dis- 
comfort as a result of a mucus deficit in 
the eye.””! 


Tear Film Breakup Time — 
An Important Diagnostic Aid 


“The breakup time (development of dry 
spots) of the precorneal tear film was 
studied in normal eyes and in eyes with 
pathologic conditions. A correlation was 
noted between breakup time and aque- 
ous and mucus tear production. While 
breakup times were variable in eyes with 
aqueous tear deficiency, there was al- 
ways an abnormally rapid breakup time 
(below ten seconds) in mucus-deficient 


DEES) 


eyes.”? 


1 Barsam, P. C., Sampson, W. G., and Feldman, G. L.: 
Treatment of the Dry Eye and Related Problems, Ann 
Ophthal 4:122 (Feb.) 1972. 


2 Lemp, M. A., Dohlman, C. H., Kuwabara, T. et al: Dry 


Eye Secondary to Mucus Deficiency, Tr Am Acad Ophth 
& Otol 75:1223 (Nov.-Dec.) 1971. 


ADSORBOTEAR™ 


The Mucus-Deficient Dry Eye 


“The breakup of the tear films (appear- 
ance of dry spots) occurred almost im- 
mediately after blinking. Irritation coin- 
cident with the appearance of the dry 
spots gave rise to photophobia and a 
tendency to forced blink. All these pa- 
tients demonstrated an excessive blink 
rate. In two of these patients, the diffi- 
culty wetting the surface was quite se- 
vere, leading to marked corneal desicca- 
tion and visual loss. It seems clear that 
mucus-deficiency can exist in varying 
degrees, the first patient representing a 
milder form. The temporary but drama- 
tic reversal of tear film breakup in this 
patient by a mucous thread transfer is 
further evidence of the causative role of 
mucus deficiency in these conditions.” 3 


Adsorbotear a Useful Adjunct in 
the Management of the Dry Eye 


“... [Adsorbotear!] is very effective in the 
management of dry eyes in contact lens 
wearers. Unlike the commercially avail- 
able artificial tears, the . . . solution is 
long lasting in its effect on most patients 
and provides them with complete relief 
from their symptoms. In this respect it 
is an improved tear substitute that is 
also of value in treating dry eyes in non- 
wearers of contact lenses.’’# 


3 Lemp, M. A., Dohlman, C. H., and Holly, F. J.: Corneal 
Desiccation Despite Normal Tear Volume, Ann Ophthal 
2:258 (June) 1970. 


4 Block, J., Feldman, G. L. and Flanary, L.: Polyvinylpyr- 
rolidone as an Artificial Tear for Contact Lens Wearers, 
Contact Lens Soc Am J, 4:36 1970. 


Contains Adsorbobase'™—an ophthalmic vehicle with high molecular weight, water-soluble polymers. 


Description: Adsorbotear Solution is a sterile, 
tear-like ocular lubricant (and wetting agent) 
consisting of Adsorbobase (polyvinylpyrrolidone 
1.67% with BP water-soluble polymers) and 
0.44% hydroxyethylcellulose, as a viscosity 
agent, in a buffered isotonic solution. Preserved 
with Thimerosal (Lilly) .002%, and EDTA .05%. 


Supplied: In 15cc. sterile dropper vials. 


Indications: Temporary relief for dry conditions 
of the eyes — and related ocular problems. 
Adsorbotear has proved particularly useful in 
the treatment of dry eye conditions when there 
is a deficiency in conjunctival mucus or aque- 
ous tear production. 


Administration: 1 or 2 drops of Adsorbotear to 
the eye(s) three times a day or as needed. 





e Facilitates optimal corneal wetting and 
uniform tear dispersion. 


e A significant improvement over 
conventional aqueous artificial tears. 


—Lowers surface tension of the tear fluid. 


—Adsorbs to the corneal surface and 
renders it hydrophilic. 


ADSORBOTEAR 


The Tear Substitute with Mucomimetic Activity 


e Prolonged retention time. Adsorbotear is 
less susceptible to dilution by aqueous 
tear components. 


*Patent Pending 


THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


In conjunction with 


The University of Texas Southwestern Medical School 
The University of Texas Medical Branch at Galveston 
The University of Texas Medical School at San Antonio 
University of Arkansas Medical Center 
Texas Tech University School of Medicine 


JANUARY 7 THROUGH MARCH 1, 1974 


This course consists of lectures and demonstrations by an experienced faculty of ophthal- 
mologists and basic scientists. It is directed toward the requirements of residents and 
prospective residents in ophthalmology. 


The curriculum includes: 
Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Department 
of Ophthalmology, 1211 Herman Professional Building, Houston, Texas 77023. 


Self-correcting needle 
finds position, depth 


OPPORTUNITIES 
FOR 
OPHTHALMOLOGISTS 


— {QoS 
ECTROLYSIS INSTRUMENT 


, : This permanent hair remover features the only patented self- 
Hospitals, groups or solo practice. correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Excellent salaries, guarantees and 


l : ; ; ; Thousands of units sold for such varied professional application 
benefits. Send curriculum vitae in as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


confidence to A0-3. PERMA TWEEZ & ATTACHMENT _ $19.45 
| Invoice after 30 days 
| Check enclosed 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
The Physicians’ Personnel Consultant GENERAL MEDICAL CO., DEPT AO-42 


16 E. 52 SL. N.Y., N.Y. 10022 5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


(212) 759-2727 = — f = 
STREET 


Allan Kane Associates, Inc. 























CLINITEX (<>) 





CA=2 “(00° FELD 
FUNDUS CAMERA 


You are looking at.the precision coated optical head of a Clinitex CA-2 100° fundus camera. 





è Complete self-contained system 
è Automatic sequencing (1 frame per second) for fluorescein angiography 


e Adjustable time delay between injection of fluorescein and start of photography. 
If you are considering the purchase of a fundus camera, be sure to view this one. It’s the only one with 


a 100° View. 
Designed, manufactured and marketed by Clinitex, Inc. Patent Pending 


CLINITEX, INC., 183 Newbury St. © Danvers, Mass. 01923 U.S.A. AJO 


PLEASE 


SEND I 
M @) R E Name Title 
Hospital or Clinic 
Phone 


INFORMATION 


AOpen a gk E Saker OTR a e 
City S e S Zip 





CLINITEX (<>) 


CLINITEX LOG-2 
LIGHT COAGULATOR 


Proven in over 300 installations 
at leading institutions through- 
out the world. 


$4,950 





t OPTIKON 
DIATHERMY $770 


Stable wet field diathermy 


CRYO $1,034: 


Localized tip freezing only, 
allows great maneuverability 
during surgical procedures. 













t GAMBS 
suit Lamps $2,710 


FLASH PHOTO $6,600 


Highest intensity flash photo 
assures perfect photographs 
under any condition. 


*Basic unit price 
tExclusive U.S. import agent 


.PLEASE SEND 


INFORMATION 
ON ITEMS 
CHECKED 


Peter 
can't play 


position. 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...1o help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
So that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

lf Surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
- Iodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 


treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma—Chronic open-angle glaucoma. Subacute 
or chronic afgle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyis recommended prior to initiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Antichotinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7 Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally, PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


a, The Ophthalmos Division 
> AYERST LABORATORIES 
*mss* | New York, N.Y. 10017 7312 





CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 
THE TWENTY-SIXTH ANNUAL CLINICAL CONFERENCE 


Friday & Saturday, May 17-18, 1974 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


PRELIMINARY PROGRAM 


PARTICIPANTS 
Joseph S. Haas, M.D. Charles D. Kelman, M.D. . 
Chicago, Illinois New York, New York 
William H. Havener, M.D. 7 S. D. McPherson, Jr.. M.D. 
Columbus, Ohio Durham, North Carolina 
John Hetherington, M.D. Bernard Schwartz, M.D., Ph.D. 
San Francisco, California Boston, Massachusetts . 


THE THIRTIETH ANNUAL GIFFORD MEMORIAL LECTURE 


Dr. Arthur De Voe, New York, New York 
Friday, May 17, 1974 


Registrar: Mrs. Arlyne R. Schulz 


1206 Oakwood Drive 
McHenry, Illinois 60050 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


Announces its Twenty-Third 


Annual Symposium Meeting on 


ié 77 
Glaucoma 
AN A.M.A. APPROVED COURSE FOR CONTINUING MEDICAL EDUCATION 


f z REGISTRATION STARTS LECTURES TO COMMENCE 
March 2 6, 1974 9:00 a.m., Saturday, March 2, 1974 p.m., Saturday, March 2, 1974 
The Fairmont-Roosevelt Hotel 9:00 a.m., Sunday, March 3, 1974 p.m., Sunday, Ka 3, 1974 

Tat a.m., Monday, March 4, 1974 
New Orleans, Louisiana am. Tuesday, March £, 1974 ` 


a.m.. Wednesday, March 6, 1974 
GUEST SPEAKERS 


Douglas R. Anderson, M.D. Steven M. Podos, M.D. 

S. M. Drance, M.D. Kenneth T. Richardson, Jr., M.D. 
Miles A. Galin, M.D. Robert N. Shaffer, M.D. 

John R. Lynn, M.D. 


Registration Fee 
$175.00 For Practicing Ophthalmologists 


75.00 For Residents Outside Louisiana 
Accompanied by a letter of identification from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 
(504) 524-0085 






Opticlude 


ORTHOPTIC 
EYE PATCH 


FOR OCCLUSION 
THERAPY 








New, hypoallergenic Opticlude Orthoptic Eye 
Patch. Now, occlusion therapy can be a faster, more 
convenient part of your strabismus and amblyopia treat- 
ment, and a great deal more comfortable for your 
patients. Application of the OPTICLUDE Orthoptic Eye 
Patch is simply a matter of stripping away the liner back- 
ing and pressing the patch into place. It’s specially 
shaped for the eye area with the nonadherent dressing 
in place. 

SkinTone OPTICLUDE Orthoptic Eye Patch offers these 
important patient comfort advantages. It's microporous 
and hypoallergenic, reduces maceration and skin irri- 
tation. Removes easily, leaves no residue. Good adhe- 
sion; holds well in hot weather and won't wash off. 
Light, flexible and thin enough to fit behind glasses. 

Available in many pharmacies and through author- 
ized surgical supply dealers. 

Medical Products Division, 
3M Company, 3M Center, 
St. Paul, MN 55101 


Sees, 
ANTERIOR SEGMENT. 
Diseases DNA DEC. 12-14, 19 
And Surgery SO 


THE WILMER INSTITUTE 


(series of postgraduate courses) 






274 YY Y 
Registration Fee: $100. rh h 
(class size will be limited MME Es 
to encourage informality) 


Among the speakers will be: Charles E. Iliff, M.D. A. Edward Maument 
Stuart L. Fine, M.D. Allan D. Jensen, M.D. Ronald G. Michels, | 

W. Richard Green, M.D. Dan B. Jones, M.D. Stephen J. Ryan, M. 
David L. Knox, M.D. Walter J. Stark, M.C 


For information and applications: 
ANTERIOR SEGMENT COURSE 
The Wilmer Institute, Room 116 
The Johns Hopkins Hospital 
Baltimore, Maryland 21205 


Other Courses: 
Ocular Inflammatory Diseases: 
Oct. 24—26é 
Glaucoma: Feb. 22—24, 1974 
Spring Course: To be announced 





THE DEPARTMENT OF 
OPHTHALMOLOGY of the 


UNIVERSITY OF ILLINOIS 
announces 


The first MARTIN J. URIST 
Strabismus Conference 


University of Miami School of Me 


Bascom Palmer Eye Institut 


NEURO-OPHTHALMOLOGY í 


January 7 - 10, 1974 


“The Treatment of Less Common, 
Common Disorders of Ocular 
Motility” with 
Martin J. Urist, Eugene R. Folk, Marilyn T. Miller, 
Lawrence |. Chapman, and members of the 
House Staff of the Infirmary, and 


Functional Anatomy of the Visua 
Oculo-Cerebrovascular Dise 


The Patient with Diplopi. 


Featuring 
ARTHUR JAMPOLSKY 
as the Discusser 


Sonesta Beach Hotel 


Key Biscayne, Miami, Florid 
Monday and Tuesday, November 5 and 6, 1973 
at the University of Illinois Eye Tuition $200 (Residents $7! 
and Ear Infirmary 

1855 W. Taylor, Chicago 60612 
Write: Neuro-Ophthalmology Ci 
P. O. Box 875, Biscayne 

Miami, Florida 33152 


Fee: Address inquires to 
Practitioners, $100. T. Maguire at the 
Residents, $ 35. Infirmary 








unique, non-woven, lint-free fabric 


sterile, in easy-to-open peel-down bag 

3” circular fenestration, backed with hypo-allergenic tape 
optimum size for ophthalmic surgery 

lightweight fabric / soft / water repellent / disposable 


Surgical Products Division, Alcon Laboratories, Inc. 


oN N | \ 


y 
, 
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BSS (Balanced Salt Solution,Alcon) 





reduces risk of cytotoxicity 
reduces risk of foreign body intrusion = 
lowers likelihood of solution's contamination by exposure to air 


BSS The sterile, physiologic, lint-free ophthalmic irrigating solution. 


Ingredients: Each cc contains sodium chloride 0.490%, potassium chloride 
0.075%, calcium chloride 0.048%, magnesium chloride hexahydrate 0.030%, 
sodium acetate 0.390%, sodium citrate dihydrate 0.170%, water for injection. 
Contraindications: None known. Precautions: (1) Since BSS contains no pre- 
servative, it should never be re-used. (2) Before use, check for patency. (3) To 
preventaspiration, remove needle from the eye before releasing pressure. (4) Do 
not use if blister seal is missing or broken. Open under aseptic conditions only. 


è Surgical Products Division, Alcon Laboratories, Inc. 


sterile, 
OPTEMP že 
— 





“the cool cautery”: hot enough for instant capillary occlusion.. 
“cool” enough to protect tissues not directly treated from trauma. 


unrestricted visibility: special elongated operating tip. 


lightness, maneuverability: weighs only 3 oz. Battery operated — 
no cords to get in your way. 


sterility: Disposable Optemp is sterile — 
eliminates possibility of cross-infection. 


economy: lime saving — no sterilization or reprocessing. 
Just use once and discard. 


é Surgical Products Division, Alcon Laboratories, Inc. 





ready for immediate use 
self-contained 


easily activated, compact 
ore-sterilized 

disposable 

inexpensive 


‘ Surgical Products Division, Alcon Laboratories, Inc. 


14-155 
12-454 
13-260 
14-222 
12-550 


pre-cise’ (pre sis’), adj. 1. Exact; accu- 
rate.. 2. Scrupulous: strict. —pre- cise’ 
ly, adv.—pre-cise'-ness, n. 

pre-ci'sion (pre-sizh' ùn), n. The state 
or quality of being precise. —«adj. Used or 


intended for precise measurement; u pr 
/ 


Colibri Corneal Forceps, 0.4mm teeth 
McPherson-Westcott Micro-Conjunctival Scissors 
Barraquer Needle Holder, curved 

Castroviejo Suturing Forceps, 0.5mm teeth 
Barraquer Iris Scissors, 7mm blades 


rite us for a copy of our new Ophthalmic Instrument Catalog 


SPARTA INSTRUMENT CORPORATIO 


O5 FAIRFIELD AVENUE / FAIRFIELD, N.J. 07006 / (2017) 575-1344 
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It takes two 


for 24-hour sulfa/steroid therapy) 





The Day Shift: During the day, The Night Shift: Sterile Cetapred 


Isopto Cetapred combines the Ointment provides prolonged action while 
broad antibacterial action of sulfacetamide 10% your patient is sleeping. Ointment is 
with the anti-inflammatory activity of particularly useful when you want more 
prednisolone 0.25% prolonged action than drops: 

Sterile 
sodium sulfacetamide 10%, prednisolone acetate* 0.25% sodium sulfacetamide 10%, prednisolone acetate* 0.25% 


vehicle: hydroxvpropy! metia Icellulose 0.5% 


Prescribe Isopto Cetapred for daytime use and Cetapred Ointment for nighttime use and your patient will receive ‘round 
the clock benefit from sulfa/steroid therapy. 


CETAPRED* Ophthalmic Preparations: Description: Suspension: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednisolone 
Acetate* 0.25%: Preservatives: Sodium Thiosulfate 0.1%, Benzalkonium Chloride 0.025%. o, Methylparaben 0.05%, Propylparaben 0.1%. Vehicle: 
Hydroxypropyl Methylcellulose 0.5%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate, Polysorbate 80, Disodium Edetate, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), Purified Water. Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%. Pred- 


nisolone Acetate* 0.25%; Preservatives: Methylparaben 0.05%. Propylparaben 0.01%: Inactive: White petrolatum, Anhydrous Liquid Lanolin, 
Mineral Oil. 


Indications: Based on a review of this drug by the National Academy of Sciences— National Research Council and/or other information 
FDA has classified the indications as follows: “Possibly Effective”: 


: In the management of inflammatory and allergic conditions of the eve 
such as allergic nonpurulent chronic or acute blepharitis and conjunctivitis. 





Precautions— Warnings— Adverse Reactions: Extended use may cause increased intraocular pressure, which should be checked frequently. 


Perforation may occur in diseases causing thinning of the cornea. If sensitivities or reactions occur institute other therapy. Contraindications: In 


tubercular, fungal and most viral lesions of the eye; vaccinia, varicella, acute purulent conjunctivitis, acute purulent blepharitis. Supplied: In 5ce 


and 15cc Drop-Tainer® dispensers; sterile ointment in 1/8 oz. tubes. *Licensed under patent 3,134,718 


1. Duke-Elder, S.: Diseases of the Outer Eye, Part I, System of Ophthalmology, Vol. VIII, The C. V. Mosby Co.. (St. Louis), 1965, p. 68. 


Dedicated to advances in ophthalmic therapy 


contact 





Quality Optics joins hands 
with Milton Roy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . .. greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past . . . to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


AR) 1 MILTON ROY COMPANY 
| Quality Optics Division 


P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 47 
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CONVENIENCE @ 
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KEELER POCKET OPHTHALMOSCOPE 


Here’s a scope that offers you not only the con- 
venience of pocket size (it’s only 7 inches long 
and 2¥2 ounces light), but also big instrument per- 
formance. It features a six beam control, more 
than any other small ophthalmoscope. These are 
the beams you get: 


WE Wide Angle, for general fundus examination. 


W Detail, for easy traverse of small pupils and 
detailed study of small fundal areas. 


E Red-Free, more contrast for examination of 
retinal vessels. 


| Macular, a narrow light pencil to minimize cor- 
neal reflex and permit remarkably clear ob- 
servation of the macula. 


W Slit, for confirming elevations or depressions 
on the fundus and for inspection of the cornea 
and anterior chamber. i 


W Target and green filter for the detection of 
eccentric fixation. 





ONE KND oF 


PERFORMANCE 


KEELER RETINOSCOPE 


No other retinoscope offers you the convenience 
of choosing the features you like from 24 dif- 
ferent versions. You can virtually custom design 
your own instrument when you select from the 
following: 


M Focusing spot with fixation target. 


WE Streak with the added convenience of inde- 
pendent control of light vergence and streak 
rotation. 


WE Semi-reflector or aperture optics. 
| Orbital or brow rest. 


| Cord, rechargeable, or battery-powered handle. 


Combine any of these convenient features of form 
and function and you’ll have a retinoscope that’s 
truly yours. 


Keeler pocket ophthalmoscope and retinoscope. Each with its own kind of convenience, both 
with superior optics for the one kind of performance you deserve: Keeler quality performance. 


Call or write: David Keeler, Broomall, Pa. or Wally Parama, west coast. 


KK 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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9 1. Conjunctivitis 
due to Staphylococci 
(coagulase-positive and 
coagulase-negative ) 
Streptococci 
(Group A b-hemolytic 
and nonhemolytic ) 
Haemophilus influenzae 
Haemophilus aegyptius 
(Koch-Weeks bacillus) 
Moraxella lacunata 
(Morax-Axenfeld 
diplococcus ) 
Neisseria species, including 
N. gonorrhoeae 





“could be 


2. or corneal ulcer 


due to Staphylococci 
Streptococci 
Pseudomonas aeruginosa 
(certain strains) 
Pneumococci 

Proteus species 
(indole-positive and 
indole-negative) 


3. or keratitis or kerato- 
conjunctivitis 
due to Staphylococci 
Streptococci 


4. or blepharitis or 


blepharoconjunctivitis 


due to Staphylococci 
Escherichia coli 
Aerobacter aerogenes 
Klebsiella pneumoniae 
(Friedlander’s bacillus) 


5. or acute 
meibomianitis 
due to Staphylococci 


6. or acute dacryocystitis 
due to Pneumococci 


tPhotographs courtesy of W. Eugene Alford, M.D. 
ttPhotographs courtesy of Samuel L. Fox, M.D. 
tttPhotograph courtesy of Guillermo Pico, M.D. 








a definite Case 
for Garamycin 








~“oentamicin sulfate 


Each ce. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 





GARAMYCIN 
OPHTHALMIC appears 
to be **...an antibiotic of 
choice for the initial 
treatment of external 
ocular infections.” * 


GARAMYCIN OPHTHALMIC 
is a single-entity antibiotic with 
a low sensitivity profile that can 
cover most primary and/or mixed 
complicating infections. 

Against common pathogens, 
GARAMYCIN’s wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed 
in the combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye infections due to 
susceptible organisms. 
GARAMYCIN works against 
gram-positive and gram-negative 
bacteria. With the problem 
pathogens, it is highly effective 
against coagulase-positive and 
coagulase-negative staphylococci, 
including certain strains that are 
resistant to penicillin, and certain 
strains of Pseudomonas 
aeruginosa. It is generally 
effective against indole-positive 
and indole-negative Proteus 
species. 

GARAMYCIN OPHTHALMIC 
is sterile, isotonic and buffered to 
the pH of tears. The Solution is 
non-blurring and well suited to 
daytime use; the gentle emollient 
action of the Ointment is 
recommended for bedtime. 


*Gordon, D.M.: Amer. J. Ophthal. 
69:300 (Feb.) 1970. 


Ophthalmic 


Solution/Ointment 


Clinical Considerations 


Description: GARAMYCIN is an antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic gram-negative and 
gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile aqueous solution buffered 
to approximately pH 7 for use in the eye. Each cc. contains gentamiein 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, monosodium 
phosphate, sodium chloride, and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. gentamicin), and methylparaben 
and propylparaben as preservatives in a bland base of clear petrolatum. 


Actions: The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are resistant 
to penicillin; Group A beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bacteria include certain strains 
of Pseudomonas aeruginosa, indole-positive and indole-negative Proteus 
species, Escherichia coli, Klebsiella pneumoniae (Friedlander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch-Weeks bacillus), 
Aerobacter aerogenes, Moraxella lacunata (diplobacillus of Morax-Axenfeld), 
and Neisseria species, including Neisseria gonorrhoeae. 

Although significant resistance in organisms isolated from patients treated 
with gentamicin has not occurred at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro by 
repeated exposures. 


Indications: GARAMYCIN Ophthalmic Solution and Ointment are indicated 
in the topical treatment of infections of the external eye and its adnexa 
caused by susceptible bacteria. Such infections embrace conjunctivitis, 
keratitis and keratoconjunctivitis, corneal ulcers, blepharitis and 
blepharoconjunctivitis, acute meibomianitis and dacryocystitis. 


Contraindications: GARAMYCIN Ophthalmic Solution and Ointment 
are contraindicated in patients with known hypersensitivity to any of the 
components of these preparations. 


Precautions: Prolonged use of topical antibiotics may give rise to overgrowth 
of nonsusceptible organisms such as fungi. Should this occur or if irritation 
or hypersensitivity to any component of the drug develops, discontinue use 

of the preparation and institute appropriate therapy. 


Dosage and Administration: GARAMYCIN Ophthalmic Solution: 

One or two drops every four hours. In severe infections, dosage may be 
increased to as much as two drops once hourly. GARAMYCIN Ophthalmic 
Ointment: Apply a small amount to the affected eye two to three times daily. 


How Supplied: GARAMYCIN Ophthalmic Solution, 5 ce. plastic dropper 
bottle, sterile, box of 1. GARAMYCIN Ophthalmic Ointment, % ounce tube, 
box of 1. 


Note: Store away from heat. 


92 





A vexing fitting problem is the low-riding 
lens which does not move enough as the 
patient blinks, resulting in tear stasis and 
edema under the lens apex. This problem 
is more prevalent with the use of small thin 
lenses today, since there is less lid action 
exerted on them; thus less movement. It is 
most common with plus and _ low-minus 
(under —3.00)  single-cut lenses, since 
their thickness and consequent weight 
pulls them down. Also, the steep outside 
radius minimizes the upward pull of the 
lids. The partial blinking patient has the 
greatest problem with such low-riding lens- 
es, since his lids may not come down far 
enough to move the lenses, or may make 
just enough contact to force the lenses 
down even farther. 


Past solutions to the problem have been; 
(1) “Blink training”; (2) Larger lens di- 
ameter, so that the lens edge would be held 
up under the upper lid, so that even slight 
blink action would give more lens move- 
ment and tear interchange. However, often 
neither measure was successful and lens 
wear was curtailed or discontinued. 


The ultra-thin MINUS CARRIER 
LENS offers new hope for these patients. 
It can be made thinner than _ single-cut 
lenses, since plastic removed from the pos- 
terior surface by peripheral curves at “A”, 
which requires increased center thickness 
in a single-cut lens, is instead replaced at 
the anterior periphery of the MINUS CAR- 


CONTACT 
LENSES nc. 


THE ULTRA - THIN 
MINUS CARRIER 


CONTACT LENS 





"a ‘N 

jam MINUS CARRIER PLANO LENS i 
RIER LENS at “B” by using a flat carrier 
curve which is parallel to or even flatter 


than the posterior peripheral curve. Thus, 
no increase in center thickness is needed. 


The MINUS CARRIER LENS attacks 
the problem of low riding in two ways: 
(1) Being thinner and lighter, there is less 
gravitational pull and better centering; (2) 
The flat anterior periphery provides more 
upward lid pull and lens movement. 


This lens can be fitted using the small 
thin lens technique, or as a larger diam- 
eter lens. As it is thinner and tends to be 
tighter, the preferred fit is as a small (7.8 
to 88 mm) intra-palpebral fissure lens, 
free of the upper lid except during the 
blink. Due to its flat anterior periphery, 
even a partial blink will pick up the lens 
if the lid comes down several millimeters 
over the lens edge. If it still rides too low, 
or if the blink is too slight to pick up the 
lens, a larger diameter MINUS CARRIER 
LENS that positions under the upper lid 
at all times should provide sufficient tear in- 
terchange, even with minimal blink action. 


STANLEY GORDON, President 


Please send special introductory 
offer and literature. 


180 ST. PAUL ST. ROCHESTER, N. Y. 14604 
Phone 716-232-6878 • Cable CONTACTLENS, Roch., N. Y. 


e Metricon e Uitra-Thin Metricon e Astigmacon 


e Spiro-Vent e Tangential Periphery © Gordon Bifocal 
SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 





Up close, other ophthalmic needles 
are pointedly abrupt. 


Needle X, magnified 24x. 
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But our amonnan needles are 
specially tapered for easier penetration. 


Davis & Geck intro- 
duces lancet-point needles. 
Needles with extraordinary 
sharpness. They re more 
gradually tapered than 
others. So penetration is 
easier. Passage through 
tissue is smoother. And 
trauma is minimized. 

They're not only sharp, 
but fine — the finest diameter 
ophthalmic needles on the 
market. Their diameter is 


only .150 mm. The others? 
At least .203 mm. 

Davis & Geck needles 
are uniquely designed to 
reduce the risk of cutting 
down or out. What’s more, 
the lancet point blends 
smoothly into the shaft. 

Lancet-point needles. 
These are the superfine 
needles ophthalmic surgeons 
are requesting. That’s the 
point of them. 





DAVIS+GECK 


American Cyanamid C 


Pearl River, N.Y 10965 





TILLYER AOLITE 


AMERICAN OPTICAL 


e CORPORATION 
Optical Products Division - Southbridge, Mass. 01550 


TM Registered by American Optical Corporation 








PE ophthalmics 


help take 
the pressure off... 





Simplifies identity — Simplifies RX — 
Simplifies instructions — Simplifies usage 
15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 


Vo % (free base) epinephrine with each 
Strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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THE RITTER SPECTRAMATIC CHAIR 


Lets you position every patient at your comfort level. 


Simply touch a button on either side of the backrest, 
and the Spectramatic’s dependable hydraulic power 
moves your patient smoothly and quietly . . . to precisely 
the position you prefer. 

The Spectramatic Chair has an elevation range of 18” 
—greatest of any ophthalmic chair on the market today. 
Your patient is raised or lowered effortlessly when you 
simply press the power-elevation button or touch your 
toe to the Unitrol footswitch. From smallest children to 
tallest adults, you’re always practicing at the level most 
comfortable and convenient for you, seated or standing. 





Choose from three Spectramatic Chairs for the partic- 
ular positioning movements your practice requires. All 
Spectramatic Chairs have power elevation. Spectramatic | 
features power backrest recline; Spectramatic II lets you 
tilt the entire chair at the touch of a button. Spectramatic 
III gives you both power backrest recline and power chair 
tilt—for complete positioning capability. 

Each Spectramatic Chair features modern, contoured 
styling, rugged construction, and coordinated upholstery 
and finish colors to complement your office décor. 

Ask your Authorized Ritter Ophthalmic Dealer for 
further details and a demonstration of the Ritter Spectra- 
matic Chair that’s right for you. 





-RITER 


ROCHESTER. N Y 14603 
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What do all these 


= 


AT e Eo o A 
people have in common? 


that often respond to the well-known anti-infective 


brand of 


sodium sulfacetamide, U.S.P 
sterile ophthalmic solution/ointment 
e acts against most common eye pathogens 
e dependable, safe, effective 
e rarely irritates or sensitizes 
e the only sulfonamide anti-infective available 





in 2 liquid strengths as well as in an ointment 





*due to susceptible organisms 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations. 


PRECAUTIONS The solutions are incompatible with silver preparations. Oph- 
thalmic ointments may retard corneal healing. Non-susceptible organisms, 
including fungi, may proliferate with the use of these preparations. Sulfonamides 
are inactivated by the para-aminobenzoic acid present in purulent exudates. 
sulfonamide sensitivity reactions may occur. 


DOSAGE AND ADMINISTRATION Sodium SULAMYD Ophthalmic Solution 30%. 
For conjunctivitis or corneal ulcer: Instill one drop into lower conjunctival sac 
every two hours or less frequently according to severity of infection. For 


trachoma: Two drops every two hours; concomitant systemic sulfonamide 
therapy is indicated. 


Copyright ©1973, Schering Corporation. All rights reserved 





Sodium SULAMYD Ophthalmic Solution 10% with Methylcellulose 0.5%. One 
or two drops into the lower conjunctival sac every two or three hours during 
the day and less often at night. 

Sodium SULAMYD Ointment 10%. Apply a small amount four times daily 
and at bedtime. The ointment may be used adjunctively with either of the 
solution forms. 

HOW SUPPLIED Sodium SULAMYD Ophthalmic Solution 30% — 15 cc. dropper 
bottle; 5 cc. dropper bottle, box of 25; Ophthalmic Solution 10% with Methyl- 
cellulose — 15 cc. dropper bottle; 5 cc. dropper bottle, box of 25; Ophthalmic 
Ointment 10% — 1/8 oz. tube, box of 1. 


Store Ointment away from heat. Store Solutions in a cool place. 


Schering Corporation 


Kenilworth, New Jersey 07033 JUNE 1972 SWW-271 
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For less than $15... 





Trademark 





© 1972 Codman & Shurtleff, Inc. 
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a ghost becomes Miss Kelly. 


Light, attractive Temps* post-cataract glasses can give your aphakic patients a 
big lift — and help protect their operated eyes as well. 


Have your hospital stock them for you. 
Order them the moment they can be helpful, even before discharge. 


Temps glasses are optically excellent, perfectly suitable as spares later on. 
Your choice of clear or tinted lenses, single vision or bifocal, 
correction of +9, +11, or +13, narrow or wide P.D. 

Let us send you complete information and our hospital purchase plan. 
Mentor Division, Codman & Shurtleff, Inc, Randolph, Mass. 02368. 


DE 


Codman Nlentor 
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y eyes is an aggravation your chronic 
up with. Now there’s relief...Lacri-Lube™ S.O.P® 
e first ointment developed specifically to help 


| r cating, soothing effect of Liquifilm Tears reduces dry-eye complaints 
interfering with daytime tasks. 





ears during the day. _Lacri-Lube'" ointment through the night. 


FOR DRY-EYE RELIEF NIGHT AND DAY 


AlleRGAN 


irvine, California 
Montreal, Canada 


Clinical Sciences 


Arch Ophthalmol/Vol 90, Oct 1973 


Human Eye Movements 
Following Horizontal 
Rectus Muscle Disinsertion 


Henry S. Metz, MD, Lawrence S. Rice, MD, San Francisco 


Patient with long-standing exotropia had 
strabismus surgery performed using only 
topical anesthesia. During the surgical 
procedure, horizontal saccades were 
measured by electro-oculography. It was 
found that horizontal saccades were 
slowed from 240°/sec, preoperatively to 
100°/sec following muscle disinsertion. 
Further saccadic slowing was noted when 
the disinserted muscle was held taut and 
was prevented from contracting. This de- 
crease is attributed to limitation of the 
effective action of the disinserted muscle 
through posterior attachments to intermus- 
cular membrane and fascia bulbi. Findings 
following disinsertion may resemble the 
ocular rotations and saccades noted after 
release of a suture in early postoperative 
period after strabismus surgery. Saccadic 
velocity measurements may be Clinically 
useful in the diagnosis of this problem. 


hee anesthesia for strabismus 
surgery allows more accurate 
alignment of the visual axes in those 
adult patients able to cooperate with 
the surgeon.' In addition, information 
may be obtained about the function of 
various extraocular muscles and the 
forces a muscle can generate.? To 
accurately define the normal actions 


Submitted for publication Nov 21, 1972. 

From the Department of Ophthalmology, Pa- 
cific Medical Center and the Smith-Kettlewell 
Institute of Visual Sciences, San Francisco. 

Reprint requests to Smith-Kettlewell Insti- 
tute of Visual Sciences, 2232 Webster St, San 
Francisco 94115 (Dr. Metz). 


of an extraocular muscle, it is neces- 
sary to have the other muscles func- 
tioning in their usual manner. Topi- 
cal anesthesia permits the study of 
extraocular muscle action under 
physiologic conditions. 

Electro-oculography records the 
change of eye positon with time. The 
test is simple to perform, repeatable, 
free from discomfort, and easy to in- 
terpret. Information can be obtained 
about paralysis or paresis of an extra- 
ocular muscle, mechanical restric- 
tions to eye movement, and various 
neuromuscular disorders (eg myas- 
thenia gravis, progressive external 
ophthalmoplegia, and multiple scle- 
rosis). 

By utilizing electro-oculography, 
we were able to study horizontal ocu- 
lar movements before and after mus- 
cle disinsertion during strabismus 
correction under topical anethesia. 


Patient and Methods 


The patient was a 52-year-old black 
man with a history of left exotropia since 
childhood. The left eye was amblyopic and 
exotropic 45A. A forced duction test per- 
formed prior to surgery was negative for 
significant horizontal or vertical restric- 
tions. 

Prior to surgery, no preoperative seda- 
tion or analgesia was administered. Sur- 
gery was performed using only topical tet- 
racaine anesthesia and one drop of one to 
one thousand epinephrine prior to incising 
the conjunctiva. Eye movements were 
measured utilizing an electro-oculography. 
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Fig 1.—Horizontal saccades, left eye (OS), prior to surgery. Upper trac- 
ing is eye position; lower tracing is velocity. Saccades right (R) measure 
270°/sec, saccades to left (L) measure 240°/sec. 


Fig 2.—Horizontal saccades, OS, following left lateral rectus muscle 
disinsertion. Upper tracing is eye position; lower tracing is velocity. Sac- 


cades right (R) measure 190°/sec; saccades left (L) measure 100°/sec. 


unit (Beckman). The electrodes were 
placed at the left medial canthus and left 
lateral canthus with the indifferent elec- 
trode on the forehead above the left eye.* 
Saccades were measured (1) prior to the 
start of surgery; (2) after the left lateral 
rectus muscle had been disinserted and 
cleared of Tenon capsule and intermuscu- 
lar membrane, as it is with our normal 
strabismus procedure; (3) after the lateral 
rectus had been disinserted and held taut 
to prevent it from shortening; (4) after 
both the left medial and left lateral rectus 
muscles had been disinserted and not held; 
and (5) after left medial and left lateral 
rectus disinsertion with both muscles held 
to prevent shortening. 


Results 


Prior to surgery, horizontal sac- 
cades of the left eye were normal. 
Saccades to the right measured 270°/ 
sec and to the left measured 240°/sec 
(Fig 1), both within normal limits in 
our laboratory. After the conjunctiva 
had been opened and the left lateral 
rectus muscle disinserted, saccadic 
velocity to the right was 190°/sec, 
while saccades to the left slowed con- 
siderably to 100°/sec (Fig 2). The left 
lateral rectus muscle was then held 
firmly to prevent shortening. Sac- 
cades to the right measured 90°/sec, 
while saccades to the left measured 
45°/sec (Fig 3). 

The left medial rectus muscle was 
disinserted from the globe. Horizon- 
tal ocular movements were about 20° 
in amplitude. Saccadic velocity to the 
right was 105°/sec, while to the left 
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averaged 85°/sec (Fig 4). Both the 
medial and lateral rectus muscles 
were then held to prevent their short- 
ening; attempts at horizontal move- 
ment were again made. Almost no 
visible movements were noted. On 
electro-oculography, horizontal eye 
movements could not be differentiat- 
ed from the low level of noise normal- 
ly seen. 


Comment 


The results indicate clearly that 
horizontal saccades were slowed, but 


Fig 3.—Horizontal saccades, OS, following 
disinsertion and prevention of shortening of left 
lateral muscle. Upper tracing is eye position; 
lower tracing is velocity. Saccades right (R) 
measure 90°/sec; saccades left (L) measure 
45°/sec. 
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not eliminated, after lateral or medi- 
al rectus disinsertion or both. When 
the disinserted muscle was held taut 
to prevent its shortening, saccadic 
velocity was further reduced to the 
level seen with complete paralysis of 
an extraocular muscle. 

Saccades recorded following disin- 
sertion (velocity of about 100°/sec) are 
probably produced by posterior inter- 
muscular and Tenon fascial attach- 
ments of the disinserted muscle. 
Holding the muscle taut prevents this 
action, and further reduction of sac- 


Fig 4.—Horizontal saccades, OS, following 
left medial and left lateral rectus muscle disin- 
sertion. Upper tracing is eye position; lower 
tracing is velocity. Saccades right (R) measure 
105°/sec; saccades left (L) measure 85°/sec. 
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Fig 5.— Horizontal saccades, left eye OS, af- 
ter pre-medication with Demerol and scopola- 
mine. Upper tracing is eye position; lower trac- 
ing is velocity. Saccades right (R) and left (L) 
measure 160°/sec. 


cadic speed results (about 45°/sec). It 
-is likely that this slow movement is 
produced by relaxation of the antago- 
nist muscle. When both medial and 
lateral rectus muscles were disinsert- 
ed and held to prevent contraction, 
no important horizontal movement 
could be seen or recorded. This sug- 
gests that the vertical rectus muscles 
do not play an important role in the 
production of horizontal saccades. 

It is not clear why there was some 
reduction in saccadic velocity towards 
adduction immediately following lat- 
eral rectus disinsertion (270°/sec to 
190°/sec). The reduction in amplitude 
of this saccade (68° to 30° in ampli- 
tude) may have been somewhat of a 
factor. 

When the lateral rectus was held 
taut and saccades performed again, 
adduction saccades were slowed to 
90°/sec. This is probably due to the in- 
creased resistance of the lateral orbi- 
tal tissues caused by holding the lat- 
eral rectus muscle with its posterior 
connections. The medial rectus must 
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pull against this increased resistance, 
and thus, cannot perform a saccade 
either as large or as fast as the nor- 
mal. This has also been noted in 
Duane syndrome with co-contraction 
(H. S. Metz, MD, unpublished data). 
Co-contraction of the lateral rectus 
muscle in adduction results in moder- 
ate reduction of saccadic velocity and 
range of motion towards adduction. 
When a rectus muscle is disinsert- 
ed without extensive posterior dissec- 
tion, the situation resembles that 
produced by a slipped or broken su- 
ture shortly after extraocular muscle 
surgery. The muscle action is 
markedly impaired, as the insertion 
is no longer attached to the globe. 
However, some movement is possible 
due to the fascial attachments located 
posteriorly. It may prove useful to 
evaluate saccades in a postoperative 
strabismus patient in whom a slipped 
muscle is suspected. Marked over- 
correction in the postoperative period 
may be due to (1) an excessive 
amount of muscle surgery, (2) a mus- 
cle recession behind the equator of 
the globe, (3) a large amount of reac- 
tion or hemorrhage postoperatively 
limiting normal eye movements or 
both, or (4) a slipped or broken suture 
occurring soon after surgery. If the 
muscle has come loose, saccadic veloc- 
ities resulting from the action of this 
muscle should be reduced to about 
100°/sec. In the case of excessive mus- 
cle surgery, a recession too posterior, 
or a large amount of reaction or hem- 
orrhage postoperatively or both, sac- 
cades have been found to be essential- 
ly of normal speed in the area the eye 
is able to move (H. S. Metz, MD, un- 
published data). If a suture has 
slipped postoperatively, the chances 


of locating the muscle are greatest 
immediately following surgery. A 
conservative approach of watchful 
waiting may be best for other causes 
of marked overcorrection, but not in 
the case of a slipped muscle. Saccadic 
velocity testing might correctly iden- 
tify a slipped muscle and be of practi- 
cal help to the clinician. 

It is worth emphasizing the need to 
avoid preoperative medication prior 
to strabismus surgery under topical 
anesthesia. Thorson et al! had indi- 
cated that sedation may alter the ton- 
ic position of the eyes or render the 
patient uncooperative. A patient who 
had inadvertently been administered 
a preoperative dose of meperidine 
(Demerol) hydrochloride, 75 mg, and 
scopolamine hydrobromide, 0.3 mg, 
had a definite reduction in saccadic 
velocity before surgery. His normal 
horizontal saccades measured 250°/ 
sec both to the left and to the right. 
Forty-five minutes following preop- 
erative medication, saccades mea- 
sured 160° sec in both directions (Fig 
5). The response to medial and lateral 
rectus disinsertion were qualitatively 
the same as in the patient described 
in this report, but the velocities were 
slower as the starting velocity was 
reduced. 


This investigation was supported in part by 
Public Health Service research program project 
grant EY 00299. 
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Dendritic Lesions 
in Herpes Zoster Ophthalmicus 


Larry W. Piebenga, MD, Peter R. Laibson, MD, Philadelphia 


Thirteen dendritic corneal lesions have 
been observed in nine patients suffering 
from herpes zoster. These lesions appear 
morphologically distinct from herpes sim- 
plex dendrites. Cultures from all lesions 
were negative for herpes simplex virus, and 
serum antibodies to herpes simplex were 
not present in five patients tested. The role 
of steroids in the treatment of these lesions 
is discussed with respect to the fact that 
dendritic lesions do not invariably indicate 
the presence of herpes simplex virus infec- 
tion of the cornea in patients with zoster 
keratitis. 


dendritic ulcer in the corneal 
epithelium is usually consid- 
ered a pathognomonic sign of herpes 
simplex viral keratitis. Such a 
branching lesion can occur during the 
course of herpes zoster keratitis as 
described by Sugar' and Giles.” In the 
four cases these authors cited, they 
attributed the dendrites to herpes 
simplex virus infection because of the 
morphologic features of the lesion 
alone. No viral laboratory studies 
were performed to confirm the pres- 
ence of herpes simplex virus. 
At Wills Eye Hospital during the 
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past two years, we have followed up 
nine patients who had herpes zoster 
keratitis and who have developed 
dendritic lesions during the course of 
their disease. For these patients, we 
have been unable to substantiate the 
presence of herpes simplex virus by 
culture and have noted subtle but dis- 
tinct morphologic differences between 
herpes simplex and herpes zoster 
dendrites. Recently, Pavan-Langston 
and McCulley? described three pa- 
tients with herpes zoster who had 
dendritic epithelial corneal lesions 
from which herpes zoster virus was 
cultured. The dendritic corneal epi- 
thelial lesion in patients with herpes 
zoster keratitis appears to represent a 
manifestation of the primary disease, 
and not a superinfection with the 
herpes simplex virus. 

Case summaries of two of the nine 
patients serve to point out the onset, 
course, and response to therapy of 
this ocular zoster manifestation. 


Report of Cases 


CasE 1.—A 77-year-old woman was first 
seen at Wills Eye Hospital on June 21, 
1971, complaining of blisters erupting on 
the left side of her forehead and lids and 
pain in the left eye for five days. She had 
been seen in the emergency room one day 
before and therapy with idoxuridine 
(Herplex) drops was started hourly, when 
a dendritic epithelial figure was noted on 
her left cornea. 

Because of stromal edema and underly- 


ing macular retinal degeneration, visual 
acuity of the involved eye was counting 
fingers at 5 feet. A 3-mm superficial den- 
dritic figure was seen centrally in the left 
cornea. This lesion was a gray, plaque- 
like, intermittent linear, branching eleva- 
tion rather than an ulcer. No anterior 
uveitis was present. The idoxuridine 
therapy was stopped; warm compresses 
and therapy with 1% prednisolone sodium 
phosphate, four times a day, and 0.0025% 
scopolamine, twice a day, was started for 
the left eye. Three days later on June 24, 
the lesion was breaking up, and 12 days 
later it had resolved. During the initial 
visit on June 21, 1971, the plaque-like le- 
sion was carefully scraped to obtain a spec- 
imen for culture of herpes simplex virus. 
There was no growth in human embryonic 
tissue culture two weeks later. Adminis- 
tration of corticosteroids was tapered and 
finally stopped on July 26, 1971, without 
recurrence of the lesion. Visual acuity was 
20/100 in the left eye at that time. This 
final reduced visual function was ex- 
plained by macular degenerative changes. 

Serum was drawn and tested for neu- 
tralizing antibody to herpes simplex virus. 
No neutralizing antibodies to herpes sim- 
plex virus were detected. 

The patient has had no sequella of zoster 
keratitis, and when last examined on June 
28, 1972, was asymptomatic except for oc- 
casional tingling of the forehead on the 
left side. 

Case 2.—A 60-year-old man was first 
examined on May 28, 1971. He had had a 
red and painful left eye for three weeks. 
Five months prior to this visit, herpes zos- 
ter infection was noted on the left side of 
his forehead. Two months after the skin 
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involvement, he developed a foreign-body 
sensation in his left eye. This responded to 
prolonged treatment with cyclopentolate 
hydrochloride (Cyclogyl) and idoxuridine 
administered by his local ophthalmologist. 
When shortly afterward the foreign-body 
sensation recurred and failed to respond to 
similar therapy, he was referred for treat- 
ment. 

Visual acuity on examination was 
20/15-1 in the right eye and 20/200 in the 
left. Tactile intraocular tension was 
slightly greater in the left eye, but within 
normal limits in both eyes. There was 
marked conjunctival and ciliary injection 
of the left eye. The corneal stroma and epi- 
thelium were edematous, and scattered 
superficial punctate staining was noted 
with fluorescein application. A trace of 
flare was present in the anterior chamber. 
Treatment was instituted using 0.0025% 
scopolamine twice a day, 1% prednisolone 
sodium phosphate four times a day, and 
0.5% chloramphenicol (chloromycetin) 
twice a day. The eye inflammation de- 
creased but flared again as the dosages of 
the topical corticosteroids were reduced. 
One month later an epithelial, elevated, 
gray, plaque-like dendritic lesion was seen 
on the corneal epithelium. Topical steroid, 
antibiotic, and cycloplegic treatment was 
continued as the lesion waxed and waned. 
Ten days afterward, a fragmented 8-mm 
superficial, grayish, plaque-like dendrite 
was still present. This was removed me- 
chanically and placed in human embryon- 
ic tissue culture tubes. His eye was 
patched for 24 hours to enhance reepithe- 
lialization and idoxuridine ointment was 
used every four hours when the dendrite 
reappeared after reepithelialization. The 
culture was negative for herpes simplex 
virus after two weeks’ observation. The 
epithelial lesions resolved ten days later, 
following the use of 1% prednisolone twice 
a day, chloramphenicol twice a day, and 
idoxuridine ointment every four hours. At 
that time, the left eye was normotensive, 
white, and asymptomatic. His serum was 
tested for the presence of antibodies to 
herpes simplex virus, which were not de- 
tected. 

In January 1972, vision was 20/60-2 in 
the left eye. Nummular areas of scarring 
were present in the stroma and minimal 
scattered superficial punctate stains were 
present, where the lesion had been. 

The patient returned on April 12, 1972, 
with an inflamed left eye of four days’ du- 
ration. Visual acuity had decreased to 
20/80-2 in the left eye. Other than superfi- 
cial punctate keratitis, the epithelium was 
clear. A mild anterior uveitis was present 
in the anterior chamber, and the applana- 
tion tension was elevated to 37 mm Hg. 
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Fig 1.—Herpes zoster dendrite. Note thick- 
ened, coarse-appearing lesion without terminal 
bulbs. 


Fig 3.—Herpes simplex dendrite. Note deli- 
cate pattern and terminal bulbs. 





Therapy consisting of 1% prednisolone 
four times a day, 0.0025% scopolamine 
twice a day, and 250 mg of acetazolamide 
four times a day was instituted. 

On April 19, 1972, he was more comfort- 
able and the tension reduced to 24 mm Hg. 
This episode of inflammation and second- 
ary glaucoma was resolving and the pa- 
tient was comfortable until May 3, 1972, 
when he returned complaining of mild 
itchiness in the left eye. Examination re- 
vealed a coarse, grayish, plaque-like 2- 3- 
mm dendrite, which stained poorly with 
fluorescein. There was no focal edema 
beneath the lesion. 

A specimen was obtained by scraping 
the lesion free from Bowman membrane 
and inoculating directly on human em- 
bryonic kidney cells after topically apply- 
ing a solution containing proparacaine 
hydrochloride, chlorobutanol, benzalko- 
nium chloride, and glycerin. This was neg- 
ative for herpes simplex virus. Serum, 
drawn again to determine if antibody to 
herpes simplex virus was present, was 
negative. The dendrite resolved by May 
10, 1972, when the patient was receiving 








Fig 2.—Herpes zoster dendrite. Scattered 
plaques in dendritic form pattern. 


Fig 4.—Diagrammatic cross section of cor- 
nea. A, Elevated plaque-like herpes zoster 
lesion, without ulceration. Focal edema in 
underlying stroma. B, Herpes simplex lesion 
with ulceration and underlying stromal haze. 
Fluorescein causes bright stain of this lesion. 





1% prednisolone twice a day and 0.0025% 
scopolamine once a day. Idoxuridine was 
not used. 


Observations and Comment 


In nine patients with zoster kerati- 
tis, the onset of the dendritic lesions 
appeared to have little pattern in 
time. The appearance of the dendrite 
coincided with the onset of herpes 
zoster ophthalmicus in one case and 
varied in its initial appearance from 
one month to 20 months after the 
onset of keratouveitis in the remain- 
der. More than 60% of the lesions 
occurred within five months of dis- 
ease onset. 

The appearance of the branching 
epithelial lesion in zoster ophthalmi- 
cus is distinctive, but the differences 
between this lesion and the dendritic 
ulcer in herpes simplex keratitis are 
subtle and must be carefully sought 
during slitlamp examination. The 
dendrites can be small, ranging from 
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1 to2 mm, to large, 8-mm lesions. Un- 
like the ulcerated herpes simplex le- 
sion, the zoster dendrite appears to be 
composed of swollen or heaped up 
cells that give it a linear, gray, 
plaque-like character. This thicken- 
ing of the epithelium probably ac- 
counts for the dull irregular staining 
with fluorescein, whereas the herpes 
simplex dendrite stains brightly be- 
cause of the epithelial ulceration 
from missing cell layers. The often 
delicate pattern of herpes simplex 
dendrites is contrasted with the more 
coarse, blunted or ropy appearance of 
the zoster dendrite (Fig 1 and 2). The 
terminal bulbs frequently seen with 
simplex lesions have not been a fea- 
ture of any of the 12 zoster dendrites 
seen (Fig 3). 

Commonly in herpes _ zoster 
ophthalmicus a diffuse or patchy 
edema of the stroma is seen. How- 
ever, in only two instances among 12 
dendrites in herpes zoster was focal 
edema noted beneath the lesion. In 
herpes simplex, this focal edema 
occurs in more than half of the 
patients (Fig 4). 

A total of 12 cultures for herpes 
simplex virus was obtained from the 
active dendritic lesions. These cul- 
tures for simplex virus were all nega- 
tive. Scrapings obtained from eyes 
with dendrites typical of herpes sim- 
plex keratitis are positive in 78%? to 
94%.* It has been pointed out, how- 
ever, that the application of idoxuri- 
dine within the 48-hour period imme- 
diately prior to the suspected viral 
specimen collection decreases the pos- 
itive cultures to about 9%.° Five of 
the 12 isolations were from patients 
who had received idoxuridine thera- 
py. Among the seven who did not re- 
ceive it, five or six would have been 
expected to have positive cultures if 
herpes simplex virus had been the 
cause of the lesion. None of these pa- 
tients had a positive culture. 

In five patients with these dendritic 
lesions, convalescent serum was ob- 
tained and evaluated for the presence 
of herpes simplex antibodies. None of 
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these five patients had serum anti- 
bodies to herpes simplex virus. 

In a recent excellent article, Pavan- 
Langston and McCulley’? reported the 
isolation of zoster virus from three 
cases of zoster ophthalmicus with 
“medusa” dendritic figures. This is 
the first report of zoster virus isola- 
tion from a corneal lesion and estab- 
lishes the etiology of these epithelial 
lesions in zoster ophthalmicus. 

Further evidence in our cases that 
these dendritic lesions were second- 
ary to herpes zoster ophthalmicus 
was the response of the dendrites to 
steroids. Superficial corneal ulcers 
due to herpes simplex virus usually 
worsen when treated with topical 
steroids. Nine of thirteen dendritic 
epithelial lesions in this study, re- 
solved when cycloplegic, antibiotic, 
and topical steroid therapy without 
idoxuridine was used. The remaining 
four cases resolved with cycloplegic, 
antibiotic, and steroid therapy in con- 
junction with idoxuridine adminis- 
tration. On the average, these zoster 
dendrites cleared in 30 days, with a 
range of from 7 to 72 days. This is a 
longer, though less acute course than 
is usually associated with herpes 
simplex keratitis. 

Chronic zoster keratitis with 
superficial punctate keratitis, vari- 
able stromal and epithelial edema, 
and uveitis may require administra- 
tion of steroids for control. The ap- 
pearance of corneal dendritic lesions 
in patients with herpes zoster kera- 
touveitis is not necessarily an indica- 
tion for withdrawing steroid therapy. 
Experience with the 13 dendrites 
reported here indicates that local cor- 
ticosteroids may be continued in or- 
der to control the keratouveitis. This 
must be done under close observation 
with appropriate antibiotic therapy 
to prevent secondary bacterial infec- 
tion. The necessity for close observa- 
tion of these cases needs to be empha- 
sized for two reasons: First, there is 
no theoretical obstacle to a super- 
infection with herpes simplex virus in 
herpes zoster, since these viruses are 


antigenically distinct. Acers and 
Vaile’ reported a case of zoster inter- 
costalis with a fever blister and den- 
dritic keratitis occurring 16 days lat- 
er, which most likely represents such 
a concomitant infection, although no 
viral studies were done. Second, 
while the present report is suggestive 
that this specific dendritic lesion can 
be a primary manifestation of zoster 
keratitis, in view of the relatively 
small number of cases, this should be 
thought of as a preliminary report to 
be substantiated by further observa- 
tions. 

If the ophthalmologist is in doubt 
about the cause of the dendritic le- 
sion, concomitant idoxuridine thera- 
py should be used in therapeutic dos- 
age, in conjunction with local or sys- 
temic corticosteroids, or both, depend- 
ing on the severity of the lesion. This 
approach is safe, for most patients 
who develop idoxuridine sensitivity 
do not show it for several weeks. By 
that time, viral cultures for herpes 
zoster may be obtained and the serum 
tested for antibodies to herpes sim- 
plex or zoster-varicella virus. 


This study was supported by grant EY-00339- 
07 from the National Eye Institute. 
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simplex; dendritic ulcer. 
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Ocular Tissue Fluids 
and Nylon, Virgin Silk, 
and Collagen Sutures 


John Partridge, MD; Alan Rich, MD; Weldon Dunlap, MD, Chapel Hill, NC; 


Samuel D. McPherson, Jr., Durham, NC 


Nylon, silk, and chromic collagen sutures 
were evaluated for decline in tensile 
strength after storage in cornea, anterior 
chamber, and subconjunctival space. The 
tensile strength of 10-0 monofilament ny- 
lon deteriorated very little after four weeks 
in either subconjunctiva, corneal stroma, 
or anterior chamber. The tensile strength 
of 9-0 virgin silk approximated that of 10-0 
nylon in all three tissues for the first week 
and thereafter declined significantly. 
Chromic collagen retained greater tensile 
strength (8-0) in corneal stroma than in 
aqueous humor or subconjunctival fluid for 
two weeks but thereafter declined rapidly 
in all three. Nylon sutures appear to offer 
more uniform wound support than silk or 
collagen in all three sites. 


here is considerable controversy 

as to which suture materials are 
best suited for various types of 
ophthalmic surgery. Many studies 
have analyzed sutures placed in cor- 
neal wounds, but there is no agree- 
ment about which is best. In order to 
evaluate ocular suture materials, one 
must consider among other features 
the initial tensile strength of the 
material and the rate at which that 


Submitted for publication May 5, 1972. 

From the Department of Ophthalmology, 
University of North Carolina School of Medi- 
cine, Chapel Hill, NC, and McPherson Hospital, 
Durham, NC. 

Reprint requests to 1110 W Main St, Durham, 
NC 27701 (Dr. McPherson). 


tensile strength declines within tis- 
sue. This study was undertaken to 
determine the effects of corneal stro- 
ma, aqueous humor, and subconjunc- 
tival tissue on the tensile strengths of 
10-0 monofilament nylon, 9-0 virgin 
silk, and 8-0 chromic collagen. 


Materials and Methods 


Diameter.—The diameters of the test 
suture materials were determined by the 
method described by McPherson et al in 
1970.! An ocular scale was used with a 
1:25 power microscope objective and dif- 
fuse low intensity light. The suture mate- 
rial was placed on a microscope slide, and 
the entire length of suture was observed. 
Two different packs were used for each su- 
ture. The range in diameter observed for 
each suture, the approximate average di- 
ameter, and the corresponding specifica- 
tions set forth in the United States Phar- 
macopoeia (USP)? are as follows: 10-0 
monofilament diameter range, .020 to .035 
mm (average, .025 mm), USP specifica- 
tions, .013 to .025 mm; 9-0 virgin silk 
(black twisted), .025 to .055 mm (average, 
.035 mm), USP specifications, .025 to .038 
mm; 8-0 chromic collagen, .055 to .070 
(average, .063 mm), USP specifications, 
.038 to .064 mm. 

Tensile Strength.—The tensiometer 
used for measuring suture strength is sim- 
ilar to that reported by Gasset and Dohl- 
man.* Measurement of tensile strengths 
less than 60 gm utilized a paper bucket of 
approximately 60 ml capacity, attached by 
stainless steel wire to a plastic, spring- 
operated alligator clamp. The combined 
weight of the alligator clamp, wire, and 
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paper bucket was 6.2 gm. Measurement of 
strengths greater than 60 gm necessitated 
substitution of a plastic bucket of approxi- 
mately 180 ml capacity. The combined 
weight of bucket, wire, and alligator 
clamp in this instance was 13.4 gm. 

The ends of each suture sample were 
enfolded in masking tape and inserted into 
a rubber-tipped hemostat on one end and a 
rubber-tipped alligator clamp on the 
other. The hemostat was then suspended 
from a ring stand, in turn suspending the 
suture, the alligator clamp, and the bucket 
above a table. Water was run into the 
bucket at a constant rate through a mi- 
crodrip intravenous infusion set. When 
the suture broke, the clamp, bucket, and 
water within the bucket dropped to the 
table and the combined weight of these 
items was recorded as the tensile strength 
of the suture sample. 

Suture samples were 5 cm long. Eight 
samples of each suture type, from at least 
two separate suture packages, were tested 
fresh from the package for base-line 
strength. As a control for the effect of in 
vitro isotonic fluid on suture strength, 
other suture samples were placed in 0.9% 
sodium chlorine and tested after intervals 
of 2, 5, 7, 14 and 28 days. Four samples of 
each suture type were tested for each in- 
terval. 

Thirty-three New Zealand white rabbits 
were divided into three groups. Group 1 
received only 10-0 nylon in the right eye, 
and only 9-0 silk in the left eye. Group 2 
received only 10-0 nylon OD, and only 8-0 
collagen OS. Group 3 received only 9-0 silk 
OD, and only 8-0 collagen OS. One sample 
was placed in each of three locations in 
each test: the subconjunctival space, the 
anterior chamber, and an intracorneal 
space created by a tunnel through the 
cornea. 

In each of the three groups two animals 
were killed at intervals of 2, 5, 7 and 14 
days, and three animals at 28 days. After 
careful exposure by dissection of tissue, 
sutures were removed with fine toothed 
microforceps and were tested for tensile 
strength. Where only 1 to 3 mm long frag- 
ments of sutures were found in situ, or 
where fragments were too friable to be 
attached to the tensiometer, a tensile 
strength of 0.0 was recorded. When frag- 
ments longer than 5 mm were found and 
were attached to the clamp but broke with 
the weight of the clamp and paper bucket, 
an arbitrary value of 6.2 gm was recorded 
for tensile strength. 


Results 


The base-line tensile strengths of 
sutures fresh from the package are 
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Fig 1.—Effect of subconjunctival tissue fluid 
on tensile strength. 


shown in the Table. The average val- 
ues obtained were for 8-0 chromic col- 
lagen 105.5 gm, for 9-0 silk 32.3 gm 
and for 10-0 monofilament nylon 28.2 
gm. The average strengths for su- 
tures placed in ocular tissues are plot- 
ted against time in Fig 1, 2, and 3. 
Chromic Collagen.—There was 
an essentially identical decay curve 
in the strength of collagen in subcon- 
junctival tissue and aqueous humor. 
However, the curve for collagen with- 
in corneal stroma was markedly dif- 
ferent, with a higher strength for 
corneal sutures at each time interval 
through 14 days. After seven days, 
the tensile strength of collagen with- 
in corneal stroma was approximately 
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Fig 2.—Effect of corneal stromal fluid on ten- 
sile strength. 


twice that of the same material in 
either anterior chamber of subcon- 
junctiva. The comparative strength 
ratio was even greater during the 
second week. 

Virgin Silk.—The average tensile 
strength of 9-0 virgin silk placed in 
subconjunctival tissue declined from 
a base-line value of 32.3 gm to 2.4 gm 
at 28 days. Measurements of sutures 
placed in the cornea and anterior 
chamber gave similar results. These 
figures show no consistent difference 
between the three tissue types in 
their effect on tensile strength of 9-0 
virgin silk. It is apparent that signifi- 
cant decrease in tensile strength 
commenced after seven days in all 
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Fig 3.—Effect of aqueous humor on tensile 
strength. 


three tissues. 

Nylon.—The tensile strength of 
10-0 monofilament nylon suture 
placed in subconjunctival tissue, in 
the cornea, and in the anterior cham- 
ber were quite similar. There was no 
consistent difference in the effects on 
tensile strength of the sutures by cor- 
neal, anterior chamber and subcon- 
junctival fluids. After the first week, 
sutures in all three locations showed 
a small but substantial decrease in 
tensile strength. 

With both subconjunctival fluid and 
aqueous humor, the tensile strengths 
of nylon and silk sutures were ap- 
proximately equal through the first 
week (Fig 1,3). After the first week 
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silk became weaker than nylon. With 
both subconjunctival fluid and 
aqueous humor, the tensile strength 
of chromic collagen declined approxi- 
mately 50% the first five days. By the 
seventh day, collagen was only 50% 
stronger than either silk or nylon; by 
the tenth day, collagen tensile 
strength approximated that of silk 
and nylon. By day 14, the tensile 
strength of collagen was negligible in 
either location. 

In corneal stroma, collagen sutures 
retained over 100% greater strength 
than either silk or nylon suture at 
seven days. After 14 days, collagen 
had over 20% less strength than the 
nylon but not significantly less than 
silk (Fig 2). 


Comment 


The accuracy of the tensiometer 
device used in these experiments is 
reflected in the narrow range of val- 
ues observed for base-line tensile 
strength of 10-0 monofilament nylon. 
The consistency of these measure- 
ments for nylon also indicates that 
the uniformity of 10-0 nylon is great- 
er than that of 9-0 virgin silk and 8-0 
chromic collagen. The value obtained 
for base-line tensile strength for 10-0 
monofilament nylon was higher than 
the 23 gm reported by Middleton and 
McCulloch? but is comparable to the 
27 gm reported by McPherson et al.! 

The observation that the tensile 
strength of collagen sutures decays 
less rapidly in the corneal stroma 
than in the anterior chamber of sub- 
conjunctival space suggests that col- 
lagen is more reliable when used in 
the cornea. While in the anterior 
chamber and subconjunctiva, colla- 


gen tensile strength was greater than 
that of 9-0 silk or 10-0 nylon until the 
tenth day, in corneal stroma this was 
true until the 14th day. These obser- 
vations are particularly relevant to 
corneal surgery in view of the re- 
ported successful use of collagen su- 
tures in keratoplasty.° 

The lack of decay in tensile 
strength of nylon sutures under all 
conditions in these experiments indi- 
cates that regardless of the site at 
which it is placed, nylon can be ex- 
pected to offer more uniform wound 
support than either silk or collagen. 
This is particularly important in view 
of Mackensen’s report of the use of 
nylon to suture iris incisions.°® 

Virgin silk appears to be less desir- 
able than either nylon or collagen for 
use in the cornea, anterior chamber, 
or subconjunctiva. Silk lacked any 
advantage in initial strength over 
nylon and quickly became weaker 
than nylon in all three tissue fluids. 


The sutures used in these experiments were 
furnished by Ethicon, Inc, Somerville, NJ. 
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Quantification of Iris 
Translucency in Albinism 


Jonathan D. Wirtschafter, MD; Gary T. Denslow, MD; Ian B. Shine, MD, Lexington, Ky 


The clinical classification of various 
types of albinism depends in part on the 
amount of ocular involvement as judged by 
the translucency of the iris. While the globe 
is transilluminated, the quantification of 
iris translucency (QUIT) can be obtained by 
matching the brightness of light transmit- 
ted through the iris and through the pupil 
when graded neutral density filters are in- 
terposed between the pupil and the observ- 
er. In patients with ocular albinism the 
QUIT was 0.4 neutral density (ND). The 
technique, sources of error, and applica- 
tions of the method are discussed. 


A number of hereditary diseases 
are characterized by abnormal- 
ly decreased amounts of melanin 
pigment and are collectively known 
as albinism. The classification of al- 
binism has been the subject of several 


Submitted for publication June 19, 1972. 

From the Division of Ophthalmology, depart- 
ments of surgery (Drs. Wirtschafter and Den- 
slow) and community medicine (Dr. Shine), Uni- 
versity of Kentucky Medical Center, Lexington, 
Ky. Dr. Denslow is currently serving in the US 
Air Force and Dr. Shine is currently the director 
of the Hunt Morgan Genetics Institute, Lexing- 
ton, Ky. : 

Read before the Section on Ophthalmology at 
the 121st annual convention of the American 
Medical Association, San Francisco, June 19, 
1972. 

Reprint requests to Division of Ophthalmolo- 
gy, University of Kentucky Medical Center, Lex- 
ington, KY 40506 (Dr. Wirtschafter). 


communications, but many biochemi- 
cal and clinical problems remain to be 
solved.'? Because the iris can be hy- 
popigmented in various forms of al- 
binism, it would be of value to have a 
method for quantifying the amount of 
pigmentation present.2* This could 
offer five advantages: (1) communica- 
tion between various observers; (2) 
measurement of change in melanin 


‘pigmentation over time; (3) compari- 


son of melanin content of the iris 
between various forms of albinism; 
(4) identification of cases with atypi- 
cal pigment concentration for the 
clinical condition being considered; 
and (5) description of pigment abnor- 
malities in some heterozygotes. 

This communication will describe a 
procedure for the quantification of 
iris translucency (QUIT) and explain 
some of the theoretical and practical 
problems of the method. When QUIT 
is combined with the numerical code 
for the description of iris color intro- 
duced by Riddell,’ following the work 
of Tocher® and Brownlee,’ it provides 
a comprehensive numerical descrip- 
tion of iris coloration and translu- 
cency. 


Description of Procedure 


A photometric procedure is one in which 
a visual test target and a standard target 
are compared and adjusted until they are 
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made equal.'® In the photometric pro- 
cedure for the quantification of iris trans- 
lucency, light is reflected from the retina 
through the pupil and the iris. The bright- 
ness of the light transmitted through the 
iris is compared with the light transmitted 
through the pupil. If the two targets (iris 
and pupil) are not equal, neutral density 
filters are placed over the pupil until the 
brightness match is obtained. The optical 
density of the filter is recorded. 

The examination is conducted in a dark- 
ened room. The patient is examined with- 
out glasses; his face is placed about 25 cm 
from the examiner. A fiberoptic transillu- 
minator having a tip diameter of about 5 
mm is the coolest and brightest light 
source. An incandescent lamp can also be 
used, particularly if the iris is highly 
translucent. The transilluminator is held 
on the lower lid and directed toward the 
posterior pole of the eye (Fig 1). Its posi- 
tion is adjusted until the brightest red 
reflection is obtained. The transillumina- 
tor tip is positioned behind the plane of the 
iris to prevent red light from the lid being 
reflected from the anterior inferior surface 
of the iris. This can mimic light transmit- 
ted through the iris. 

The patient is instructed to look at the 
examiner, so as to prevent the brighter 
reflection of the optic disc from appearing 
in the pupil. It may be necessary to modify 
this instruction if the patient has a white 
retinal scar. Many albinos have nystag- 
mus, so that observations must be confined 
to the period of time when the disc reflec- 
tion is not in the pupil. 

The brightness match is made between 
the pupil and the brightest pink or red 
reflex seen in the peripheral two thirds of 
the inferior portion of the iris. The stand- 
ards used for the match are a series of 
Kodak Wratten gelatin No. 96 neutral 
density filters, each 5.1-cm square bound 
in glass. Two edges are bound with cello- 
phane tape leaving unobstructed the edge 
used for measurement and the label. A 
handle can be made of cellophane tape and 
cardboard. Alternatively, the filters may 
be placed between glass microscope slides 
and cemented in position. The filters are 
positioned over the upper portion of the 
iris and the pupil. The filters in the series 
are listed by neutral density (log 
1/transmittance) followed in parenthesis 
by the percent transmittance for each:!'' 
neutral density (ND) 0.1 (80%), ND 0.2 
(63%), ND 0.3 (50%), ND 0.4 (40%), ND 
0.5 (32%), ND 0.6 (25%), ND 0.7 (20%), ND 
0.8 (16%), ND 0.9 (13%), ND 1.00 (10%). 

The manufacturing tolerance for these 
filters is+5%. The effect of the thin glass 
projection slide mount is neglected. 

It is impractical to use filters greater 
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than ND 1.0 because the irides of patients 
requiring darker filters transmit so little 
light that a brightness match cannot be 
performed and their observer may find 
himself making a color match instead. We 
have recorded the iris translucency of such 
patients as greater than ND 1.0. 


Practical Basis for Procedure 


Physical. —The light of the trans- 
illuminator passes through the lid 
and the anterior portion of the globe 
where it is transmitted, absorbed, 
and reflected (Fig 1, left). The lighter 
the pigmentation, the more light 
reaches the inside of the globe. When 
the light is directed posteriorly, a 
considerable amount is reflected, but 
some is lost due to absorption and 
transmittance by the retina, choroid, 
and sclera. The reflected light has a 
red color because of the presence in 
the choroid of blood, which absorbs 
some of the blue and green in the 
white light. The brightness of the 
reflected light is quite uniform due to 
internal reflections within the 
sphere. An exception to this is the 
brighter optic disc, which reflects 
more light. The reflected light exits 
through the iris and pupil minus that 
light that is absorbed by the anterior 
structures. A cataract or corneal 
opacity would, therefore, interfere 
with the test. The usual absorber of 
light reflected from the posterior 
segment is the iris. 

Biological.—The major absorbers 
of light in the iris are the melanin 
granules of the pigment epithelium, 
which is one cell layer in thickness 
and located on the posterior surface of 
the iris. Melanin pigment is also 
found in the anterior epithelium and 
dilator muscle cells. Melanocytes are 
present in the iris stroma and be- 
tween the fibers of the sphincter mus- 
cle.!? A small amount of light is also 
absorbed and reflected by the nonpig- 
mented tissue of the iris. This is best 
seen in examining the cartwheel pat- 
tern of light transmitted through the 
iris of some oculocutaneous albinos. 

Photometry.—The light absorp- 
tive capacity of a pure chemical in 
solution is determined with regard to 
the spectral distribution of the ra- 
diant energy absorbed at various 
wavelengths. As one might expect 


from its dark red-brown color, mela- 
nin has asmooth absorption spectrum 
(Fig 2) with the least absorbence and 
greatest transmittance of the red re- 
gion of the visible spectrum.'**'* 
There are no discontinuities, such as 
those that exist in the absorption 
spectrum of hemoglobin. Most photo- 
metric systems of chemical analysis 
depend on using either monochromat- 
ic light in the region of maximum 
absorbence for the material, eg, green 
filters for hemoglobin, or matching 
tests, which compare diluted solu- 
tions of known quantities of the ma- 
terial being determined. For the pur- 
poses of the QUIT, these methods are 
not employed because the absorption 
spectrum of a neutral density filter is 
also smooth, but has less slope than 
does melanin.!! 

Photoelectric techniques for oph- 
thalmoscopic densitometry have been 
developed and are applicable to the 
living human eye. They have been ap- 
plied to the study of retinal pigments 
and vitreous turbidity.'® Such tech- 
niques might be substituted for the 
relatively simple method described 
here. 

Chemical. — Melanin granules are 
not a pure compound in solution, but 
we will consider them as though they 
were. There are two laws concerning 
transmission of light by solutions. 
One, Bouguer’s law, notes that the 
transmission is proportional to the 
fraction of light transmitted by a unit 
thickness raised to the power of the 
thickness of the solution. The other, 
Beer’s law, notes that transmission of 
light is proportional to the fraction of 
light transmitted by a solution of 
definite thickness of unit concentra- 
tion raised to the power of the concen- 
tration of the absorber in the solu- 
tion. These equations can be com- 
bined: A = log,, lo/I=log,, 1/T=abe 
where A is the absorbence or optical 
density; Io, intensity of the incident 
radiation; I, intensity of the trans- 
mitted radiation; T, transmittance; a, 
absorptivity of the compound tested; 
b, thickness; and c, concentration.'® If 
the ND is taken as equal to log 1/T, 
and a and b are taken as constant 
(assuming all melanins have equal 
absorptivity and b is approximately 
one pigment epithelial-cell thick), 
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Fig 1.—Left (side view), Transilluminator tip is placed behind plane of iris and light is internally 





"i 


reflected within eye. Some light exits through pupil and iris. Neutral density filter is used to match 
brightness of light exiting through inferior iris. Right (front view), Neutral density filter shown is not 


sufficiently dense for brightness match. 


Fig 2.— Optical absorption of (1) human Negro melanin of unknown concentration dispersed in 
5% potassium hydroxide solution compared with (2) 0.1 mg squid melanin dispersed in a 300 mg 
potassium bromide pellet’? and (3) Kodak Wratten gelatin filter No. 96 of 1.00 ND. 
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then the ND recorded is approximate- 
ly proportional to the concentration 
of melanin in the pigment epithelial 
cells of the iris. This approximation 
would be even more correct if blue 
light was used. 

Psychophysical. —The psycholog- 
ical basis of performing brightness 
matches has been extensively 
studied.” The differential threshold is 
the minimum perceptible difference 
in the amount of intensity between 
the test and standard targets. The 
differential threshold or Weber frac- 
tion is the difference in brightness 
between the two targets over the ab- 
solute brightness of one of them, AI/I. 
When the differential threshold is 
low, the differential sensitivity is 
high. In general, the differential 
threshold is lowered by making the 
observation time exceed the critical 
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exposure time, increasing the target 
intensity, increasing and equalizing 
the sizes of the test and standard tar- 
gets, and decreasing the distance 
between the two targets. 

The effect of the absorbence pattern 
of the nonpigmented iris tissue on the 
brightness match is difficult to assess. 
A mechanistic view would be to deter- 
mine the area and the ND (a dark- 
ness match) of these components of 
the pattern and attempt to determine 
their effect on the total pattern. A 
Gestalt or field theory view of this 
problem would require an experimen- 
tal model of an iris with which empir- 
ical data could be obtained. No data 
concerning these considerations are 
offered because this information 
would not significantly change the 
performance or interpretation of the 
QUIT. 
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Diagnosis Patients Filter* 

Oculocutaneous 

albinism 8 0 
Chediak-Higashi 

disease 1 0.4 
Ocular albinism 3 0.4 
Hypopigmented fundi 

R/O ocular albinism 2 >1.00 






Obligate heterozygotes 
oculocutaneous 
albinism 10 >1.00 


Normal subjects 23 >1.00 


*>1.00 indicates that no light transmission 
through the patient’s iris could be detected by 
the examiner. 







Patients 


There were 16 patients, 10 carriers, 
and 23 normal subjects that were 
studied (Table). Five of the eight pa- 
tients with oculocutaneous albinism 
had hair bulbs removed and incubat- 
ed with tyrosine (tyrosinase test). On 
the basis of the appearance of a dark 
product all were tyrosinase-positive. 
The patient with Chédiak-Higashi 
disease was four years old. The three 
patients with ocular albinism were 
all between the ages of 10 and 30. 
There were two patients with multi- 
ple ocular abnormalities, including 
hypopigmented fundi in whom the 
diagnosis of ocular albinism was con- 
sidered. These patients had strabis- 
mus, decreased visual acuity, nystag- 
mus, in addition to hypopigmented or 
segmentally pigmented fundi. If 
these cases were due to ocular albi- 
nism, the defect was only minimally 
expressed in the iris pigment epithe- 
lium. The ten obligate heterozy- 
gotes for generalized oculocutaneous 
showed no transillumination. The 
normal Caucasian subjects included 
natural blonds, redheads, and bru- 
nettes in the second and third decades 
of life. None of their irides appeared 
to transilluminate even when com- 
pared with the ND 1.00 filter in a 
darkened room. The designation 
>1.00 indicates that the iris pigment 
was so absorbent that no light trans- 
mission through the patient’s iris 
could be detected by the examiner. 


Comment 


Because it is the partially pigment- 
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ed iris that is most difficult to de- 
scribe or compare, it is probably that 
QUIT will be of greatest value in 
lightly pigmented oculocutaneous, 
ocular, and partial albinisms. A prac- 
tical suggestion to the practicing oph- 
thalmologist who desires to employ 
this method would be to obtain only 
the 0.4 ND filter and mount it be- 
tween glass slides. This will serve as 
a standard for measuring the iris 
translucency when the diagnosis of 
ocular albinism is considered. It may 
also be used in describing progressive 
diffuse depigmentations of the irides 
or increased iris translucency in 
normal individuals. Waardenburg® 
has noted that after testing hundreds 
of normal individuals, iris translu- 
cency was present only in old people 
with light irides and rarely in young- 
er persons with very hypoplastic iris 
stroma. There was always less trans- 
lucency in these individuals than 
was present in the heterozygotes of 
ocular albinism. The method may be 
used in describing those female car- 
riers of ocular albinism or Caucasian 
heterozygotes of oculocutaneous al- 
binism who have patchy or diffuse 
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hypoplasia of the iris pigment epithe- 
lium.” We have not had the opportu- 
nity to examine any carriers whose 
irides uniformally transilluminated. 
Because of the effects of distance 
and unequal size the method will be 
of little value in quantifying pin- 
point-size iris depigmentations, such 
as may be seen in diabetes mellitus. 
The method has not been studied for 
inter-observer variability or for sin- 
gle-observer reproducibility. 


Some of the patients seen in this study were 
examined through the courtesy of Mr. L. P. 
Howser, director, Kentucky School for the Blind, 
Louisville, and of Frederick C. Blodi, MD, chair- 
man, Department of Ophthalmology, Iowa City, 
lowa. 


References 


1, Witkop CJ: Albinism, in Harris H, Hir- 
shorn K (eds): Advances in Human Genetics, 
New York, New York Plenum Press, 1971, vol 2, 
pp 61-142. 

2. Fitzpatrick TB, et al: Mechanism of normal 
human melanin pigmentation and of some pig- 
mentary disorders, in Kawamura T, Fitzpatrick 
TB, Seiji M (eds): Biology of Normal and Abnor- 
mal Melanocytes. Baltimore, University Park 
Press, 1971, pp 369-401. 

3. Falls HF: Sex-linked ocular albinism dis- 
playing typical fundus changes in the female 


heterozygote. Am J Ophthalmol 34:41-50, 1951. 

4. Falls HF: Albinism. Trans Am Acad 
Ophthalmol 57:324-330, 1953. 

5. Francois J: Hereditary in Ophthalmology. 
St. Louis, CV Mosby Co, 1961, pp 519-532. 

6. Waardenburg PJ, Franceschetti A, Klein 
D: Genetics and Ophthalmology. Springfield, Ili- 
nois, Charles C. Thomas Publisher, 1961, vol 1, 
pp 714-741. 

7. Riddell WJB: Iris color changes in middle 
life. Trans Ophthalmol Soc UK 62:183-187, 
1942. 

8. Tocher JF: Pigmentation survey of the 
school children of Scotland. Biometrick 6:130- 
235, 1908. 

9. Brownlee J: On inheritance of hair and eye 
colour. Proc R Soc Edin 32:458-474, 1912. 

10. Bartley SH: Vision: A Study of its Basis. 
New York, Hafner Publishing Co, 1963, pp 10- 
34. 

11. Kodak Filters for Scientific and Technical 
Uses: Kodak Publication No B-3. Rochester, NY, 
Eastman Kodak Co, 1970, p 29. 

12. Hogan MJ, Alvarado JA, Weddell JE: His- 
tology of the Human Eye: An Atlas and Textbook. 
Philadelphia, WB Saunders Co, 1971, pp 205- 
255. 

13. Blois MS: Physical Studies of the Mela- 
nins, in Kawamura T, Fitzpatrick TB, Seiji M 
(eds): Biology of Normal and Abnormal Melano- 
cytes. Baltimore, University Park Press, 1971, 
pp 126-127. 

14. Edwards EA, Finklestein NS, Duntley 
SQ: Spectrophotometry of living human skin. J 
Invest Dermatol 16:311-312, 1951. 

15. Brindley GS: Physiology of the Retina and 
Visual Pathway, ed 2. Baltimore, Williams & 
Wilkins Co, 1970, pp 28-30. 

16. Calder AB: Photometric Methods of Analy- 
sis. New York, American Elsevier Publishing 
Co, 1969, pp 116-124. 


lris Translucency in Albinism/Wirtschafter et al 277 


Ocular Findings 
in a Kindred With Kyrle Disease 


Hyperkeratosis Follicularis et Parafollicularis in Cutem Penetrans 


Howard H. Tessler, MD; David J. Apple, MD; Morton F. Goldberg, MD, Chicago 


Kyrie disease, a follicular keratosis 
which may develop at any age in either sex 
and occur anywhere on the body except the 
paims, soles, and mucous membranes, is 
characterized by the penetration of a kera- 
totic plug into the dermis, initiating an in- 
flammatory reaction. 
`- Members of a family with Kyrle disease, 
were examined. The skin disease in this 
family was relatively benign. However, pos- 
terior subcapsular cataracts were present 
in three young adult members. Two of these 
patients had multiple tiny yellow-brown 
anterior stromal corneal opacities. 

Analysis of more cases of Kyrle disease 
is required in order to determine whether 
or not the ocular findings in this family are 
coincidental or may indeed be part of the 
spectrum of Kyrle disease. 


kK disease, a dermatologic dis- 
order characterized by multiple 
follicular keratoses, was first de- 
scribed as a specific diagnostic entity 
in 1916.1 The flesh-colored, hard, 
horny papules may be situated any- 
where on the body except for palms, 
soles, and mucous membranes. The 
papules eventually acquire a central 
keratotic plug that, upon removal, 
leaves a crater that matches the 
shape of the plug (Kyrle sign). The 
lesions come in crops, last several 
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weeks, and eventually disappear with 
minimal or no scarring. The lesions 
are asymptomatic.** 

The histopathologic appearance of 
the skin lesion has prompted the 
name “hyperkeratosis follicularis et 
parafollicularis in cutem penetrans.” 
Foci of acanthotic, hyperkeratotic, 
and parakeratotic epithelium, situat- 
ed at or adjacent to hair follicles 
(parafollicular), are observed. Cen- 


‘tral accumulations of keratin or 


“plugs” penetrate into the dermis and 
excite an inflammatory reaction, of- 
ten characterized by foreign body 
giant cells.4* 

It is the purpose of this paper to 
describe the unique ocular abnormal- 
ities in a kindred with Kyrle disease. 
It is hoped that an awareness of this 
particular association by ophthalmol- 
ogists will stimulate further observa- 
tion in an attempt to determine 
whether the ocular findings in this 
particular family may be coincidental 
to the dermatologic condition or may 
represent a specific component of the 
Kyrle disease spectrum. 


Methods 


All members of the affected family were 
examined by at least two ophthalmologists 
on the staff of the University of Illinois 
Eye and Ear Infirmary. 

Ocular examinations included visual 
acuity determinations and dilated slit- 
lamp examinations in all cases. All adults 
underwent direct ophthalmoscopy and 
some underwent indirect ophthalmoscopy. 
Complete dermatological examinations 
were performed on all members of the kin- 
dred and skin biopsy specimens were ob- 
tained from three members. 


Report of Cases 


Cass I-3.— A 33-year-old white female 
proband had a chief complaint of decreas- 
ing vision for three years in the right eye 
(Fig 1). Medical history included the pres- 
ence of a rash for three or more years. This 
rash consisted of crops of reddish asympto- 
matic papules appearing on her limbs and 
trunk. These papular lesions lasted sever- 
al weeks and then disappeared without a 
scar. She stated that several other mem- 
bers of her family had the same skin condi- 
tion. 

Physical examination revealed multiple 
red-brown 2 to 4 mm papular lesions over 
the limbs and trunk. Most lesions revealed 
central keratotic plugging and were char- 
acteristic of the skin lesions seen in all 
affected family members (Fig 2). 

A skin biopsy specimen demonstrated 
follicular and parafollicular hyperkeratot- 
ic and parakeratotic plugs. These plugs 
penetrated deeply into the dermis, setting 
up an inflammatory reaction. Figure 3, 
taken from patient II-6, shows the typical 
histopathologic appearance of the skin le- 
sions observed in all affected members. 

The patient’s best corrected vision was 
20/300 OD and 20/40 OS. The corneas of 
both eyes had multiple punctate tiny dif- 
fuse yellow-brown opacities in the anterior 
stroma (Fig 4). 

There was a dense posterior subcapsular 
cataract in the right eye and a similar, 
although less dense, cataract in the left 
eye (Fig 5). The anterior capsule of the 
right lens had a “spun glass” or “cotton 
candy” shagreen. Ophthalmoscopic exami- 
nation and glucose tolerance tests showed 
no abnormalities. 

Case Il-2. ~The 37-year-old sister of the 
proband, had had skin lesions for ten 
years. As in patient IJ-3, the skin lesions 
were primarily situated on the limbs and 
trunk, and consisted of 3 to 4 mm, flesh- 
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Fig 1.— Eye findings in pedigree of family with Kyrle disease. Patient Il-3 is proband. 





Fig 3.—Left, skin biopsy specimen from pa- 
tient Il-6 showing large keratotic plug filling 
epithelial invagination. Site of penetration is 
not present but mononuclear inflammatory in- 
filtrates are present in dermis (arrows) 


(hematoxylin-eosin, original magnification 
x35). Right, parafollicular location of penetrat- 
ing hyperkeratotic, parakeratotic plug (P). Ba- 


colored papules with keratotic central 
plugs. A skin biopsy specimen demon- 
strated identical findings as in patient 
II-3. 

Her best vision was 20/20 OD and 20/25 
OS. Corneal findings were similar to those 
of the proband. The anterior corneal stro- 
ma demonstrated fine punctate yellow- 
brown opacities that penetrated posterior- 
ly into the stroma at the limbus. These le- 
sions were also in thickest concentration 
towards the limbus. The lenses had small 
posterior subcapsular cataracts. 

Cask III-1.—The asymptomatic 19-year- 
old son of patient Il-2 had had the skin 
rash for an unknown period of time. 

Physical examination revealed reddish- 
brown papules on his back and legs. These 
papules contained keratotic plugs. Vision 
was 20/20 OU. The corneas of both eyes 
were clear, and the lenses had early, mini- 
mal posterior subcapsular cataracts. 

Case I-1.—The 58-year-old mother of 
the proband, had a vague history of diabe- 
tes mellitus, but had never been treated 
for it. She had the same skin lesions as the 
rest of the family. The corneas were clear 
and the lenses revealed only nuclear scle- 
rosis. 

Case I-2.—The 60-year-old father of the 
proband, had no skin or corneal lesions. 
He had had bilateral cataract surgery at 
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sophilic cellular debris (arrow) contained within 
the plug. Hair follicle, H (hematoxylin-eosin, 
original magnification x35). 


age 50. The nature of his cataracts is un- 
known. 

Others. — Patients Il-4, II-5, Il-6, and 
II-7, all younger siblings of the proband, 
demonstrated the skin lesions, but no 
definite eye diseases. 

Patients II-1 (age 39) and II-8 (age 14) 
demonstrated neither skin lesions nor ocu- 
lar findings. 

The skin lesions were also seen in four of 
the proband’s five children and two of pa- 


Fig 4.—Corneal lesions in patients Il-2 and Il- 
3. Lesions were fine punctate, yellow-brown 
opacities that did not photograph well. Lesions 
were in anterior stroma, but also penetrated 
into midstroma and posterior stroma at limbus, 
and greatest in concentration near limbus. 





ri z Subepithelial and 
\ anterior stromal. 








Fig 2.— Typical flesh-colored horny papules 
seen in several members of family with Kyrle 
disease. Note central keratotic plugging (arrow). 


tient II-2’s children. Of generation III, 
only patient III-1 demonstrated definite 
ocular abnormalites. 


Comment 


Carter and Constantine reported in 
1968 that the world literature con- 
tained only 45 cases of Kyrle dis- 
ease.® They proposed strict criteria for 
its diagnosis. 


Clinical criteria 

Chronic, scattered, generalized, papular 
eruptions that have hyperkeratotic 
cone-shaped plugs 

The lesions may or may not involve the 
follicle 

The lesions may coalesce into hyperker- 
atotic plaques 

The lesions do not involve the mucous 
membranes or the plantar or palmar 
surfaces 


Fig 5.—A posterior subcapsular cataract in 
left eye of proband (II-3). 
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Histologic criteria 

A keratotic plug fills an epithelial in- 
vagination 

Parakeratosis occurs in parts of the plug 

Basophilic cellular debris, not staining 
with elastic tissue stains, is found 
within the plug 

Abnormal (parakeratotic) keratiniza- 
tion of all the epithelial cells, includ- 
ing the basal cells, is present in at 
least one region deep to the plug®” 


These family members demon- 
strate skin lesions which satisfy the 
above clinical criteria. Furthermore, 
histopathologic confirmation of the 
disease was obtained following con- 
sultation with the dermatopathology 
service of the Armed Forces Institute 
of Pathology. 

The differential diagnosis of Kyrle 
disease includes all entities falling 
within the category of the follicular 
keratoses, including Darier disease, 
pityriasis rubra pilaris, elastosis per- 
forans serpiginosa, keratosis follicu- 


‘laris, and perforating folliculitis. 


Kyrle disease is distinguishable from 
these on clinical and histological 
grounds. The parafollicular nature of 
Kyrle disease is especially notewor- 
thy for its differentiating value.?#*'° 

This family is of interest because it 
is the largest kindred reported with 
Kyrle disease (Fig 1). The hereditary 
nature of the disease, if any, has been 
in dispute. It has occurred in siblings, 
but most of the case reports have been 
in isolated individuals.''4 Our pedi- 
gree is consistent with an autosomal 
dominant mode of inheritance. 

The corneal findings appear to be 
unique. The minute, yellow-brown 
subepithelial opacities, most dense 
and most deeply penetrating at the 
limbus, and less dense and less deeply 
penetrating at the corneal center, 
may be analogous to the skin lesions. 

Although histologic confirmation is 
unavailable, one might speculate 
that the corneal opacities may repre- 
sent penetrating hyperkeratotic epi- 
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thelial invaginations similar to those 
in the skin. 

The characteristic corneal findings 
were definitely present in only two 
family members. However, even 
these findings were subtle, and it is 
possible that one might overlook less- 
er changes in younger family mem- 
bers. It is to be noted that the corneal 
lesions were present in the two eldest 
siblings with skin lesions, thus sug- 
gesting that other such findings may 
appear in other members in time. 
However, the proband’s mother had 
skin but not corneal lesions. 

The posterior subcapsular lenticu- 
lar opacities may or may not be relat- 
ed to the skin lesions. The fact that 
the mother (patient I-1) had skin le- 
sions, but not posterior subcapsular 
cataracts may be important. The fa- 
ther (patient I-1) had bilateral ma- 
ture cataracts at age 50. He did not 
have the skin lesions. He may be the 
contributor of the cataractous trait to 
the family. The lens opacities were 
definitely present in three members 
of the family. They were among the 
eldest in their generations. Many of 
the younger family members who did 
not have posterior subcapsular lens 
opacities did have nonspecific irregu- 
larities of the posterior lens capsule. 
Perhaps these irregularities presage 
the development of more typical sub- 
capsular lens opacities. 

It has been hypothesized, but not 
confirmed in this study, that diabetes 
mellitus plays a part in Kyrle dis- 
ease. Carter and Constantine report- 
ed two patients with Kyrle disease 
who had diabetic retinopathy. One of 
them also had cataracts. They felt 
diabetes mellitus 'and Kyrle disease 
may be related. Although the mother 
(patient I-1) had a vague history of 
diabetes, the proband (patient Il-3) 
had a normal glucose tolerance test. 
Furthermore, no diabetic retinopathy 
was present in the family. 

It is hoped that an awareness by 


ophthalmologists of the entity of 
Kyrle disease may stimulate them to 
look for those corneal and lens find- 
ings in other people with the disease. 
In this way, one might better deter- 
mine if these corneal and lens find- 
ings are part of the spectrum of Kyrle 
disease or are merely coincidentally 
associated with the dermatologic 
condition. 


This study was supported in part by Public 
Health Service training grant EY 24-14. 

Mrs. Leonore Bueno prepared the histopatho- 
logic sections. 


Key Words.—Kyrle disease; hyper- 
keratosis follicularis in cutem penetrans; 
follicular keratosis; posterior subcapsular 
cataract; stromal corneal opacities. 
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Twin Study on Ocular Pressure 
Following Topically Applied Dexamethasone 


II. Inheritance of Variation in Pressure Response 


A twin study was undertaken to reevalu- 
ate a widely held monogenic hypothesis 
relating to the ocular hypertensive steroid 
response. In the present (part Il) analysis, 
intrapair differences for steroid response 
among the monozygotic (MZ) and dizygotic 
(DZ) samples were compared. Responsive- 
ness was treated as both a qualitative and 
quantitative trait. For the parameter 
change in pressure, significant differences 
were never observed between the MZ and 
DZ samples and heritability index was con- 
sistently low. For final pressure, differ- 
ences between the twin classes showed 
a mixed pattern of significance; the herita- 
bility index was low- to mid-range. Such 
observations do not support a predominant 
role of inheritance. It seems evident that a 
theory of simple monogenic determination 
can be questioned on the basis of these 
new findings. 


his is a report on a study of 37 

pairs of monozygotic (MZ) twins 
and 26 pairs of like-sex dizygotic (DZ) 
twins designed to assess the influence 
of inheritance on variability of the 
ocular hypertensive steroid response. 
The study was prompted by a hy- 
pothesis that the hypertensive re- 
sponse to steroids is determined ge- 
netically by a simple autosomal 
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mechanism.'® The monogenic hy- 
pothesis was based on population 
testing and family studies. Salient 
aspects of the data supporting mono- 
genic inheritance of the steroid re- 
sponse were recently summarized.’ 
The twin heritability study method 
offers a theoretically powerful model 
for examining the relative influence 
of hereditary and nonhereditary fac- 
tors underlying variation in steroid 
responsiveness. Since MZ twins are 
genetically identical, observed intra- 
pair differences are a result of envi- 
ronmental factors. Since DZ twins 
have on the average only half their 
genes in common, dissimilarities may 
be due to genetic factors as well as to 
environmental factors. On the as- 
sumption that MZ and DZ twins have 
equivalent environments, evaluation 
of intrapair differences observed 
among MZ and DZ twins permits a 
general assessment of genetic influ- 
ence. If one entertains the hypothesis 
that variation of a certain qualitative 
characteristic is totally determined 
by genetic factors as in simple mono- 
genic or mendelian inheritance, then 
uniform agreement or concordance 
for the trait among MZ pairs is ex- 
pected. Disagreements or discordan- 
cies noted to occur among MZ pairs 
offer prima facie evidence against the 
hypothesis of pure inheritance. On 
the other hand, if one entertains the 
hypothesis that a trait is inherited to 
some lesser extent, as in the usual 
case of multifactorial inheritance, 
such a hypothesis finds support if 
concordance among MZ twins is sig- 
nificantly greater than concordance 


among DZ twins. 

The relative potency of genetic fac- 
tors is sometimes assessed by calcu- 
lating a heritability index (HI), which 
is an estimate of the percentage of 
phenotypic variance attributable to 
genotypic variance. The heritability 
index for “qualitative” data can be 
estimated by the method of Holzin- 
ger, using percent concordance 
among MZ pairs (%7CMZ) and percent 
concordance among DZ pairs (%CDZ): 
HI = %CMZ — %CDZ/100 — %CDZ. 
When dealing with a discontinuous 
or “quantitative” variable, a method 
employing intrapair variance for the 
MZ (o?MZ) and the DZ (o?DZ) sam- 
ples can be employed: HI = 1 — 
o*MZ/o*DZ.° The latter is one of 
the simplest of available formulas for 
estimating what is now commonly 
called “heritability in the broad 
sense”? or “degree of genetic determi- 
nation.”'! Values of HI can be consid- 
ered to range from 0 to 1, the former 
theoretically representing absence of 
hereditary influence, the latter pure 
inheritance. A detailed description of 
the twin heritability study method 
will appear elsewhere in the 
ophthalmic literature." 


Material and Methods 


A full description of the present study 
design and study methods, along with a 
characterization of the participating twin 
subjects, was given in a preceding report 
on the frequency distributions of pressure 
response observed among the twin sam- 
ple.'* Each twin was placed on a regimen 
of 0.1% dexamethasone sodium phosphate 
(Decadron) which was administered to the 
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right eye three times daily for four weeks. 
The data to be presented were obtained 
from Goldmann applanation measure- 
ments of intraocular pressure in the medi- 
cated right eye taken just before and at the 
end of the medication schedule. 

In developing the monogenic hypothe- 
sis, the proponents considered steroid re- 
sponsiveness to be a discontinuous vari- 
able or qualitative trait consisting of 
_low (L), medium (M), and high (H) re- 
sponse phenotypes. Armaly’" studied the 
changes in applanation pressure in the 
medicated eye during a standard course of 
topical steroid medication and considered 
the phenotypes L, M, and H to represent 
values of =5 mm Hg (PUP), 6 to 15 mm Hg 
(P“-P#), and =16 mm Hg (P"P#), respec- 
tively. Becker,!=® on the other hand, 
studied the final applanation pressure as 
observed at the conclusion of a somewhat 
different course of steroid application and 
considered L, M, and H to represent values 
of =19 mm Hg (nn), 20 to 31 mm Hg (ng), 
and =32 mm Hg (gg) respectively. In the 
present analysis, steroid responsiveness 
was first treated similarly as a qualitative 
trait. The twin data were then analyzed as 
a quantitative trait or continuous vari- 
able, since the hypothetical discontinuity 
of steroid response phenotypes was not 
observed among the twin subjects for ei- 
ther the response parameter change in 
pressure or final pressure.'* The twin data 
were also analyzed separately for both 
parameters of response. 


Results 


Qualitative Response.—The ste- 
roid response of each subject was clas- 
sified as L, M, or H according to the 
hypothetical phenotypic designations 
described and the categories of re- 
sponse exhibited by members of each 
twinship were compared. The num- 
bers of concordant twin pairs and dis- 
cordant pairs are shown separately in 
Table 1 for the various combinations 
of responsiveness that were observed. 
In the Table, 2CMZ and %CDZ are 
given. Among MZ pairs, concordance 
was 62% and 65% rather than 
uniform as expected in the case of 
simple monogenic inheritance. Per- 
cent CMZ was greater than %CDZ for 
both parameters of steroid response, 
but the differences were relatively 
small‘and gave rise to relatively low, 
calculated values of HI, which are 
also shown. Twin pairs were reexam- 
ined for qualitative agreement on the 
simple basis of “nonresponders” (L) vs 


282 Arch Ophthalmol/Vol 90, Oct 1973 


“responders” (M or H). Results of re- 
grouping the data in this fashion are 
shown in Table 2 and again give rela- 
tively low values of HI. None of the 
differences in concordance rates for 
the MZ and DZ samples were statisti- 
cally significant by the x” test for 
differences in proportions. 

Expected values of percent concord- 
ance and HI were calculated for com- 
plete single-gene determination and 
also for complete nongenetic determi- 
nation. Results are summarized in 
Table 3. In preparing this Table, esti- 
mates of expected concordance rates 
were calculated using the hypotheti- 
cal phenotypic response frequencies 
0.64, 0.32, 0.04 for the respective cat- 
egories L, M, and H and also by using 
the frequencies of corresponding cate- 
gories of pressure response as ob- 
served among the present study sam- 
ple.!? Maximum and minimum calcu- 
lations are reflected in the estimates 
given in Table 3. The spread of values 


represents a combined range for the 
parameters final pressure and change 
in pressure. The values shown for 
“pure inheritance” are based on ran- 
dom mating and complete phenotypic 
expression of the genotype. The con- 
cordance values shown for “no inheri- 
tance” are those expected either 
among twins or among randomly se- 
lected pairs of nontwin subjects and 
are based on pure change agreement 
due to the prevailing frequency of 
hypothetical L, M, and H steroid re- 
sponse phenotypes within the general 
population. Observed values of %CDZ 
appear to fall in that range expected 
on the basis of pure chance, ie, nonge- 
netic determination. Observed %CMZ 
is somewhat greater, but approxi- 
mates more closely the chance values 
expected for total absence of genetic 
determination than it does a high 
level of inheritance. Such findings 
form the basis of the relatively low 
observed values of HI, which are also 


Table 1.—Agreement Among Twin Pairs for Three Levels of Response 


Twin Pairs 
Concordant 


M-M 

H-H 

Total 
Discordant 


` M-H 
Total 


Change in Pressure 


12 
2 
14 


Parameter of Response 


Final Pressure 


12 
0 


12 13 


% Concordant 62 54 65 46 


Heritability index 
HI = %CMZ— %CDZ/100— %CDZ 


Twin Pairs 
Concordant 


(M or H)-(M or H) 
Total 


Discordant 
L-(M or H) 


Total 
% Concordant 


Heritability index 
HI= %CMZ— %CDZ/100 — %CDZ 


Parameter of Response 


aS, 


Change in Pressure 


Final Pressure 


a 


MZ 





DZ 
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summarized in Table 3. 

Quantitative Response. — Table 4 
shows values of HI for final pressure 
and change in pressure based on in- 
trapair variance among the MZ and 
DZ samples, along with other perti- 
nent statistical characteristics for 
each class of twins. Heritability is 
relatively low for final pressure and 
absent for change in pressure. Dif- 
ferences in intrapair variance be- 
tween the MZ and DZ populations 
were not significant when tested us- 
ing the parametric F test. 

The frequency distributions of in- 
trapair differences for change in pres- 
sure and final pressure were exam- 
ined by the graphic methods shown in 
Fig 1 and 2. Departures from normal- 
ity were considered substantial 
enough to warrant the further appli- 
cation of a nonparametric test to de- 
termine whether the DZ pairs showed 
significantly greater intrapair dif- 
ferences than the MZ pairs. Since 
Fig 1 and 2 show absolute values of 
paired differences, the normality as- 
sumption would imply a x distribu- 
tion rather than the usual bell- 
shaped curve. Further, the frequency 
shown at zero should be doubled to 
obtain the proper density function 
since the theoretical interval covered 
by the zero value, ie, 0 to 0.5 is one- 
half of that covered by the other dis- 
crete values, ie, 0.5 to 1.5, 1.5 to 2.5, 
etc. 

Using the Wilcoxon 2-sample test,'‘ 
intrapair differences were found to be 
significantly greater for DZ than for 
MZ twins for the parameter final 
pressure (P=.02), but not signifi- 
cantly different for the parameter 
change in pressure (P=.37). Thus, 
by some nonparametric test methods, 
we can demonstrate statistical signif- 
icance for the relatively low levels of 
genetic influence as observed for final 
pressure. Indications of genetic influ- 
ence for change in pressure, however, 
are lacking in these data. 

Five of the 126 individuals includ- 
ed in Table 4 experienced a pressure 
rise into the highest level before com- 
pleting four full weeks of 
medication'*; when this occurred, the 
medication of all five subjects was 
stopped as a precautionary measure. 
Data for these important responders 
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Table 3.—Expected and Observed Values of Intrapair Concordance 
and HI for Steroid Response as a Qualitative Trait* 


Expected 


Pure 
Monogenic 
Inheritance 


Levels of 
Response 





Inheritance Observed 


*Values shown represent a combined range for final pressure and change in pressure. 


and their co-twins were treated in 
several ways’ to assess the maximum 
and minimum influence of premature 
termination. Quantitative estimates 
of heritability were not materially 
altered. 


Comment 


The monogenic hypothesis was 
founded on the following: (1) charac- 
terization of three theoretical pheno- 
types based on trimodal frequency 
distributions of steroid response as 
observed for two different parameters 
of response; and (2) subsequent par- 
ent-offspring studies, based on the 
theoretical phenotypes, precisely 
defined for each parameter, which 
gave segregation ratios in nearly 
exact conformance to mendelian ex- 
pectation. If it is assumed that the 
monogenic hypothesis is correct, the 
segregation ratios, which were ob- 
served by Armaly! and by Becker and 
co-workers,?"" among offspring of 
similar homozygous parents suggest 
a phenotype misclassification error of 
only 2% to 5% for their separate pa- 


rameters of response. Such conditions 
imply both a high level of reproduci- 
bility of the response parameters and 
a high level of gene penetrance and 
expression. If these conditions pre- 
vail, virtually complete concordance, 
ie, approximately 95%, would be ex- 
pected among MZ twinships. Values 
of HI should approach unity. 

The present observations are in 
striking disagreement with those 
expected for purely monogenic inheri- 
tance. These twin data suggest that 
hereditary factors, though possibly 
present, play a less than predominant 
role in determining variation in the 
hypertensive steroid response as 
defined by the parameters of change 
in pressure and final pressure. Since 
the present observations differ so 
markedly from expectation based on 
previous reports, an extensive search 
for potential sources of bias was un- 
dertaken. 

Twin studies in general suffer from 
several deficiencies, a major one of 
which is that such investigations 
usually involve assumptions that 


Table 4.—Heritability Indices* for Change in Pressure and Final Pressure 
With 0.1% Dexamethasone-!Induced Ocular Hypertension? 


Change in Pressure 


> 


MZ 


Parameter of Response 


e—— eee ee” '—”000/'1v0WwO LDL VLKee— 


Final Pressure 


DZ MZ DZ 


No. of subjects 74.0 52.0 74.0 52.0 


Mean aos 


Standard 4.97 
deviation 


Intrapair 9.91 
variance 





*HI= 1—0?MZ/o0?DZ 


5.62 19.39 L365 
4.43 5.56 5.48 


8.81 9.31 14.23 


+Applanation pressure response as a quantitative trait. 
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Fig 1.—Frequency distributions of intrapair difference for change in 


pressure among 26 DZ and 37 MZ twin pairs. 


cannot be tested adequately by avail- 
able data. Thus, the influence of vio- 
lated assumptions cannot be precisely 
assessed. One such problem with this 
study, as well as with studies sup- 
porting the monogenic hypothesis, is 
that there are no adequate data avail- 
able to estimate replication error in 
measuring responsiveness to topical 
steroids. This would require carefully 
planned replicate trials. Under the 
monogenic hypothesis, however, MZ 
twins might be considered as rep- 
licate observations. Discordancies 
among MZ twins would then be con- 
sidered to reflect a presumably minor 
effect due to chance variability of fac- 
tors, such as diurnal variation, hy- 
dration differences, observational 
error, differences in drop instillation, 
and absorption. If so considered, the 
disparity observed among MZ twins 
in the present study would indicate 
that reproducibility of the steroid 
response under the monogenic model 
is relatively poor. If so, the usefulness 
of the topical steroid response as a 
pharmacogenetic indicator seems 
questionable. On the other hand, if 
the discrepancy among MZ twins is 
interpreted as due to consistent envi- 
ronmental differences, the observed 
disparity in itself refutes the hypoth- 
esis of pure monogenic inheritance. 
Interpretations of the quantitative 
estimates of HI are usually based on 
the assumption that the trait is nor- 
mally distributed. It was found, how- 
ever, that the skewed distributions of 
intrapair differences for final pres- 
sure and change in pressure were not 
Gaussian (Fig 1 and 2). When the 
nonparametric Wilcoxon test was 
applied to intrapair differences for 
MZ and DZ twins, the conclusion re- 


284 Arch Ophthalmol/Vol 90, Oct 1973 


4 6 8 lO 12 14 


INTRAPAIR DIFFERENCE (mmHg) 
Fig 2.—Frequency distributions of intrapair difference for final pres- 


sure among 26 DZ and 37 MZ twin pairs. 


garding absence of heritability for 
change in pressure was not altered. 
However, the intrapair differences of 
final pressure among DZ twins were 
found to be significantly greater than 
those among the MZ. In order to fur- 
ther assess the effec. of skewness of 
the underlying distributions on the 
estimates of the role of genetic fac- 
tors, the data were reexamined utiliz- 
ing transformations of the observed 
values. Since it was demonstrated in 
a companion (part I) publication's 
that observed distributions of steroid 
response were approximately log- 
normal, the heritability index was 
recalculated using log-transformed 
data. The intrapair differences that 
were obtained after applying the log 
transformations showed a close fit to 
the normal distribution for the MZ 
and the DZ twins for both response 
parameters. Relevant statistics for 
the distributions are shown in Table 
5. Values of HI for the transformed 
data were slightly greater than those 
obtained for the untransformed data 
shown in Table 4. The heritability 
index for change in pressure re- 
mained clearly nonsignificant, but 
the value of HI for final pressure was 
of borderline significance (P = .052). 
Precise determination of zygosity 
presents a problem unique to the 
study of twins. Although present zy- 
gosity determinations were based on 
an extensive battery of serotyping,” 
it must be recognized that monozy- 
gosity cannot be proven with absolute 
certainty by these methods. A slight 
probability of misdiagnosis must 
always be considered, independent of 
laboratory competence. Laboratory 
error itself would be more likely to 
misclassify MZ twins as DZ, than the 


reverse. Accordingly, laboratory er- 
ror would not tend to result in an “un- 
pure” sample of MZ twins. 

Twin heritability studies assume 
that the MZ and DZ samples are ran- 
domly identified, thereby removing 
the possibility of a selection bias with 
regard to agreement for the trait 
under study. The present sample, 
however, is self-selected. All but five 
participating twinships in this study 
were selected from a volunteer “Twin 
Register for Eye Examinations.”'§ 
Five pairs of twins were enrolled 
through the National Research Coun- 
cil Twin Registry.'® All contacted 
twinships who qualified for the study, 
who stated their willingness to par- 
ticipate in the investigation, and who 
would accept all of its inconveniences 
and obligations after a full discussion 
of the requirements were invited to 
participate. Since the sample was 
clearly self-selected, it is natural to 
consider the possibility of a selection 
bias. A specific mechanism whereby 
self-selection might reasonably be 
expected to bias the difference in in- 
trapair response to topical steroids, 
however, remains obscure. 

In exploring the issue of possible 
selection bias post facto, two differ- 
ences were noted between the MZ 
and DZ samples: (1) the percentage of 
female pairs was greater among the 
MZ sample than among the DZ, being 
65% and 46% respectively; and (2) 
values of base line pressure, while 
showing similar mean values of 13.86 
mm Hg and 14.04 mm Hg for MZ and 
DZ twins respectively, showed a 
smaller standard deviation for the 
MZ than for the DZ twins. Values of 
base line standard deviation were 
MZ = 2.28 mm Hg and DZ=3.57 mm 
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Hg. Thus, base line pressures among 
the sample of DZ subjects were more 
dispersed than were the base line 
pressures of the MZ sample. The prob- 
able effects on heritability estimates 
of steroid response were examined for 
both of the above differences. 

With regard to the preponderance 
of female MZ pairs, the data were re- 
analyzed on a sex-specific basis. The 
heritability index for change in pres- 
sure remained near zero for both 
male twins and female twins. The 
heritability index for final pressure 
was .45 for female twins taken sep- 
arately and .35 for male twins. This 
suggests that the preponderance of 
female MZ subjects did not lead to an 
underestimation of overall inheri- 
tance. 

To assess the effect of values of 
base line pressure on estimates of 
heritability, the correlation between 
base line pressure and change in pres- 
sure was examined for both MZ and 
DZ twins. The correlation coeffi- 
cient, r, was found to be essentially 
zero, ie, ryz=.04, and rp,=—.06. 
On the other hand, the correlation be- 
tween base line pressure and final 
pressure was ryz=.45 and rpz= 
.60. Although the latter correla- 
tions appear large and do differ sig- 
nificantly from zero, they are precise- 
ly as would be expected on the basis of 
a theoretical consideration of the cor- 
relation of a part (base line pressure) 
with the whole (final pressure equals 
base line pressure plus change in 
pressure).”" Similarly, the correlation 
between change in pressure and final 
pressure was also high, being ruz= 
91 and rp,=.76. Since initial pres- 
sure and change in pressure are not 
correlated, estimates of heritability 
based on change in pressure are not 
expected to be influenced by differ- 
ences among the twins for base 
line pressure. However, since base 
line pressure and final pressure are 
correlated, a similar statement can- 
not be made for estimates of herita- 
bility based on final pressure. Thus, 
the observed higher values of HI for 
final pressure than for change in 
pressure may reflect, to some extent, 
an underlying inheritance of base 
line pressure. Analysis of base line 
pressure will be the subject of a fu- 
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ture paper. 

The size of the present study popu- 
lation was chosen to detect expected 
high values of HI. In view of the nega- 
tive findings, it is appropriate to 
examine the likelihood of failure to 
detect a difference between the MZ 
and DZ populations if it exists. For 
this purpose, the power of the F test 
to detect significant differences in 
intrapair variance (MZ vs DZ) was 
examined for the sample size studied, 
ie, 37 MZ and 26 DZ pairs. At a= 
0.05, the probability of rejecting the 
null hypothesis (o°wz = 0°pz, ie, HI= 
0) is .9 or more if the true HI is .67 
or more. Thus, given the present sam- 
ple sizes, failure to detect true levels 
of HI of .67 or more would be un- 
likely. 

Did the twins use their drops as 
directed? The volunteer register from 
which the vast majority of these 
twins were drawn was developed 
since 1963 solely for the purpose of 
encouraging interest in ophthalmic 
investigations.'* Nearly all subjects 
were residents of middle- and upper- 
middle-class suburban areas. Many 
who were invited to participate were 
unable to commit the time required 
for the minimum of seven office visits 
or were unwilling to accept the rigor- 
ous drop schedule and freely declined. 
The final volunteer sample was high- 
ly selected on the basis of likely ad- 
herence to the required regimen. 
Compensation of $50 was provided to 
subsidize carfare for the total se- 
quence of visits. Although each sub- 
ject was fully instructed on the impor- 
tance of adhering to the medication 
schedule, it was known that compen- 
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Table 5.— Heritability Indices* for Change in Pressure and Final Pressure 
(Logarithmic Values) With 0.1% Dexamethasone-Induced Ocular Hypertension+ 


Parameter of Response 
Log (Change in Pressure +4) 
DZ 





No. of subjects 74.0 52.0 74.0 52.0 
Mean 0.93 0.94 bier 1.28 
Standard 

deviation 0.21 0.20 0.11 0.12 
Intrapair 

variance 0.026 0.028 0.0046 0.0082 


HI .07 44 


sation was not dependent upon his 
final medication record, which he 
himself maintained using an individ- 
ual pocket calendar. It was stressed 
that accuracy of reporting was more 
important to the study than the false 
appearance of an adhered to medica- 
tion schedule. Still, data from 17 of 
the total sample of 80 pairs were re- 
jected because of missing more than 
10 drops of the 84 drop schedule or 
failure to adhere to the protocol.'* The 
subjects included in the final study 
sample were highly motivated and 
their records are believed to be reli- 
able. In support of this belief, it is 
observed that steroid responsiveness 
among the twin sample was as great 
or greater than observed by the pro- 
ponents.'’ To further assess any pos- 
sible influence of missed drops on es- 
timates of heritability, the MZ and 
DZ twins were compared on the basis 
of intrapair differences for number of 
drops missed. The maximum differ- 
ence was 6 drops, and frequency dis- 
tributions for the two groups were 
similar. On the basis of drops missed, 
we believe that the validity of this 
study approaches a maximum level 
possible with self-medication. 

Were the measurements accurate? 
All were performed by well-trained, 
competent observers (F. H. R. and D. 
J. C.). Before the study began, vari- 
ous elements of the examination pro- 
cedure were compared and standard- 
ized for the two observers. Paired 
measurements by the two observers 
were compared prior to the study and 
independent (blind) paired measure- 
ments were obtained frequently dur- 
ing the course of the study. Measure- 










Log Final Pressure 







MZ DZ 
















+Applanation pressure response as a quantitative trait. 
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ments by the two observers agreed 
closely. During the course of the 
study, successive pressure measure- 
ments were undertaken by the obser- 
vers without referring to preceding 
data. Elimination of observer aware- 
ness was accomplished by entering all 
measurements onto a separate paper, 
which was in turn passed to a record- 
ing secretary for inscription into the 
permanent record. It must, of course, 
be assumed that “measurement er- 
ror” contributes a component to the 
variance of the measurements. If 
such a component is large or is biased 
in favor of the MZ or the DZ samples, 
estimates of HI will be affected. The 
effects of identifiable components of 
measurement error must, therefore, 
be examined closely whenever possi- 
ble. For example, even-digit prefer- 
ence in scale reading was clearly ob- 
served among the recorded measure- 
ments for both the MZ and the DZ 
populations. In view of this, quantita- 
tive values of HI for final pressure 
were recalculated after grouping the 
data in increments of 2 mm Hg using 
both of the possible scale systems to 
bracket the original whole unit mea- 
surements. Recalculated HI was .35 
and .33 as compared with .35 shown 
in Table 4 for the nongrouped 
data. Another method was used to 
assess potential effects of measure- 
ment error from a different point of 
view. Since such error might be ex- 
pected to have a greater proportion- 
ate influence on the data for low re- 
sponders than for medium and high 
responders, an attempt was made to 
reduce the potential “noise” effect by 
excluding all low responder twin- 
ships. Accordingly, quantitative cal- 
culations were repeated, based only 
on those pairs with at least one sub- 
ject having a value of change in pres- 
sure =6 mm Hg or final pressure =20 
mm Hg. Approximately 60% of the 
study sample was included. Herita- 
bility estimates for both parameters 
were lower than given in Table 4. 

To place the findings of this study 
in a useful perspective, it is helpful to 
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examine values of heritability ob- 
served for other characteristics. The 
heritability index for highly ex- 
pressed, single gene traits, such as 
iris color and blood groups, is near 
1.0. Among this twin population, HI 
for height was .91. For weight, 
which is recognized as being influ- 
enced by diet and exercise, HI was 
.37. Measurements for height and 
weight, however, were not based on a 
standard protocol. Related heritabili- 
ty estimates reported by Clark® were 
height, .88; weight, .69; and waist 
circumference, .25. Specific values of 
HI are to be considered only as a gen- 
eral assessment of the degree of ge- 
netic determination rather than as a 
precise statement of percent inheri- 
tance. For the parameter change in 
pressure, HI was consistently low and 
for final pressure, HI was low- to mid- 
range. 

It may be inappropriate to general- 
ize the relatively low heritability 
observed in this study to the condi- 
tion of systemically administered 
steroids or to other parameters of 
steroid response. Potential sources of 
error relating to zygosity assignment, 
clinical observations, a possibly un- 
representative study sample, and im- 
precision of the twin study method 
itself must be acknowledged with 
regard to the results of a single clini- 
cal investigation. It seems evident, 
however, that the theory of simple 
monogenic inheritance can be ques- 
tioned on the basis of these new find- 
ings and that there is need for further 
investigation of the determinants of 
this interesting phenomenon. 


Figures 1 and 2 are reproduced with permis- 
sion of the Journal of Medical Genetics. Tables 
l and 4 are reproduced with permission of the 
Transactions of the American Academy of Oph- 
thalmology and Otolaryngology.*! 
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Schmid-Fraccaro Syndrome 
(“Cats Eye” Syndrome) 


Partial Trisomy of G Chromosome 


Robert A. Petersen, MD, Boston 


Three families, each having one to sever- 
al members affected with Schmid-Fraccaro 
syndrome, a partial trisomy of the G chro- 
mosome, were examined ophthalmologi- 
cally. The most common manifestations 
are colobomas of the iris and choroid, and 
imperforate anus. Other ocular manifesta- 
tions found in our patients and in those 
described in the literature are microphthal- 
mos, strabismus, hypertelorism, antimon- 
goloid slant of the palpebral fissures, and 
cataract. The most important additional 
nonocular anomalies are of the urinary 
tract and heart. The manifestations of the 
syndrome found in our patients and in 
those described in the literature are vari- 
able. 


I 1878 Haab! described a patient 
with colobomas of the choroid in 
both eyes and of the iris in the right 
eye, anal atresia, and cystic malfor- 
mation of the left kidney. In 1965, 
Schmid and Fraccaro* reported simi- 
lar findings in patients with a small, 
acrocentric chromosome fragment 
that resembled the G group. Since 
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then, several cases have been report- 
ed in the genetic and pediatric litera- 
ture,*® and the somewhat unfortu- 
nate name “cat’s eye” syndrome has 
been coined. An additional case has 
been reported by C. C. Cory (unpub- 
lished data). This report describes 
three families with the Schmid- 
Fraccaro syndrome and enumerates 
the ocular and nonocular anomalies 
associated with an extra chromo- 
somal fragment, apparently of the 
G group. 


Report of Cases 


Case 1.—A boy (CHMC 44-24-96) who 
was born on Oct 14, 1955, was noted to 
have, at birth, an imperforate anus and 
tetralogy of Fallot. Repair of the imper- 
forate anus was performed at 2 days of age 
and revised at 6 months of age. Cardiac 
surgery, a shunting procedure of undeter- 
mined type, was performed at another 
hospital at age 18 months. In November 
1966, the patient had an episode of bacte- 
rial endocarditis and was studied for the 
first time at this hospital. He was found to 
have an extra G-shaped chromosomal 
fragment in all cells, and the diagnosis of 
Schmid-Fraccaro syndrome was made. His 
eyes were examined on several occasions, 
including dilated fundus examinations 
taking in the periphery in 1967 and 1970, 
and were normal. Specifically, there were 
no colobomas of the iris or choroid in ei- 
ther eye. Otolaryngological examination 
showed no anomalies in that sphere. At 
age 112 years, his height, weight, bone 
age, and mental age were all those of a 7- 
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Fig 2.—Coloboma of iris and microphthalmos, 
Fig 1.—Pedigree of family 1. OD (case 2). 
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Fig 3.— Pedigree of family 2. 


Fig 5.—Side view of face, showing scars of 
preauricular skin tags (case 2). 
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Fig 6. — Karyotype, showing extra G-shaped chromosomal fragment (case 3). 


year-old. The physical and mental retar- 
dation has continued. No renal anomalies 
have been detected. 

The chromosomal abnormality was 
found in the patient’s father, two sisters, a 
half sister, and a niece. Two of these rela- 
tives had anal atresia. Nine relatives were 
available for eye examination and had 
normal eyes, including four with the chro- 
mosomal abnormality. A brother had died 
at age 7 months following surgery for anal 
atresia. Nothing is known about his chro- 
mosomal make-up or eye examination. 
Figure 1 shows the pedigree of family 1. 

CAsE 2.—A boy (CHMC 51-81-25) who 
was born on April 22, 1959, was noted to 
have, at birth, an imperforate anus, 
preauricular skin tags and fissures, a 
small mandible, and an iris coloboma of 
the right eye. He had surgical correction of 
the imperforate anus and preauricular 
deformities in the newborn period at an- 
other hospital. At age 3 months, a heart 
murmur was first noted that was diag- 
nosed at this hospital in 1961 as total 
anomalous pulmonary venous drainage. 
In 1962, caliectasis of both kidneys, sec- 
ondary to bladder neck obstruction, was 
diagnosed and a suprapubic cystostomy 
was performed. In 1963, the patient had 
open-heart repair of the cardiac anom- 
alies, and in 1964 a Y-V plasty of the blad- 
der neck. Ophthalmological consultation 
during that admission showed an exotro- 
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pia of 30 prism diopters, a slightly small 
cornea, and an inferior coloboma of the iris 
and choroid (Fig 2). Fixation was poor 
with the right eye, and vision was judged 
to be quite poor. A second eye examination 
in 1965 showed the visual acuity to be 
10/400 in the right eye and 20/40 in the 
left, with corneal diameters of 9 mm OD 
and 10 mm OS. The previously described 
colobomas were seen again, and the left 
eye was described as normal. There was a 
50-prism diopter right exotropia. Strabis- 
mus surgery was performed in 1965 with 
good cosmetic result. In 1968, the pa- 
tient was noted to have moderately poor 
hearing; otolaryngological examination 
showed a mild hearing loss with an other- 
wise normal right ear and an anomaly of 
the middle ear ossicles in the left ear with 
a moderate conductive hearing loss. Chro- 
mosomal studies showed mosaicism, with 
one normal cell line and two abnormal cell 
lines: one with an extra G-shaped frag- 
ment and another with an extra, very 
small metacentric fragment. Chromoso- 
mal analysis of both parents was normal. 
Both parents’ eyes were examined and 
found to be perfectly normal. The patient 
has four siblings who have been unavaila- 
ble for chromosomal studies or ocular 
examination, but are normal by history. 
The family pedigree is summarized in Fig 
3, and the facial appearance of the patient 
is seen in Fig 4 and 5. 
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Fig 7.—Coloboma of irides (case 3). 








Fig 9.—Choroidal coloboma, OD (case 3). 


CasE 3.—A girl (CHMC 69-86-98) who 
was born on Oct 28, 1969, was transferred 
to the surgical service of CHMC from the 
newborn nursery of another hospital on 
the day after birth. She was noted to have 
the following congenital anomalies: cleft 
palate, deformed right ear with preauricu- 
lar fistula, bilateral iris and choroidal co- 
lobomas, a single ventricle with total 
anomalous pulmonary venous return, in- 
trahepatic and extrahepatic biliary atre- 
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Fig 10. — Pedigree of family 3. Fig 11.—Auricular and preauricular anom- 
alies (case 3). 7 
Table 1.—Ocular Anomalies in Schmid-Fraccaro Syndrome* 
Antimongoloid 
Patient Colobomas Microphthalmos Strabismus Hypertelorism Slant Cataract 
Family 1 (all 
affected members) — = = == = = 
2 
(family 2) + + + =~ + 2 
3 kaa 
(family 3) -= — — = = vax 
4 (Schachenmann 
et al?) + + + + + + 
5 (Haab’) + NR NR NR R NR 
6 (Weber et al5) =- = NR NR + NR 
7 (Pfeiffer et al®) + NR NR + + NR 
8 (Cory, unpublished data) + NR NR + NR 
Preauricular 
imperforate Skin Tags Urinary Tract 
Patient Anus and Fistulas Anomalies 
Il-7, Il-8 1 


(family 1) 

Il-5, IH-3 

(family 1) 

l-2, Il-4, Il-9 
(family 1) 

2 

(family 2) 

3 

(family 3) 

Il-5, Il-7 

(family 3) 

4 (Schachenmann 
et al’) 

5 (Haab') 

6 (Weber et al5) 

7 (Pfeiffer et al®) 
8 (Cory, unpublished data) 





*+ present; —, absent; NR, not recorded; CHD, congenital heart disease; CDH, congenital dislocation of the hip. 
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sia, and an imperforate anus with recto- 
fourchette fistula. At 1 month of age, the 
patient had an exploratory laparotomy 
that showed no gallbladder, but a small 
stump of possible bile duct under the liver 
that was anastomosed surgically to the 
duodenum. In spite of this, the patient 
remained severely jaundiced, and a post- 
operative cholangiogram showed no intra- 
hepatic bile ducts. Chromosomal studies 
showed an extra G-like chromosome with 
a total of 47 chromosomes (Fig 6). 
Ophthalmologic consultation was ob- 
tained at age 1 month, and the patient had 
a complete eye examination at age 7 
months. The patient was able to fix and 
follow well with each eye, but seemed to be 
able to see better in the lower field than in 
the upper, especially with the right eye. 
Opticokinetic nystagmus was present and 
seemed normal to both sides as well as up 
and down. There was no strabismus. The 
irides showed complete colobomas almost 
to the iris root inferonasally in both eyes 
with thin stroma, which transilluminated 
at the bottom of each coloboma near the 
iris root (Fig 7 and 8). Examination of the 
fundi with the pupils dilated showed large 
choroidal colobomas, not involving the 
disc or macula, somewhat less extensive in 
the left eye than in the right (Fig 9). The 
discs and maculae appeared normal. The 
patient died of her biliary atresia on 
March 22, 1971. The eyes of both parents 
were examined and found to be normal. 
Chromosomal studies were performed on 
both parents and on a paternal great aunt 
and cousin who had preauricular skin 
tags. The parents and aunt had normal 
chromosomes, and the cousin was found 
to be a mosaic for the extra G-like chro- 
mosomal fragment. No relatives other 
than the parents were available for eye 
examination. Figure 10 shows the pedi- 
gree of family 3. The auricular and pre- 
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auricular abnormalities are seen in 


Fig 11. 
Comment 


The ocular and nonocular anom- 
alies that have been previously re- 
ported, and those in the patients de- 
scribed here in the Schmid-Fraccaro 
syndrome, are summarized in Tables 
1 and 2. In addition to the anomalies 
listed in Table 2, our patient 2 (in 
family 2), had anomalies of the mid- 
dle ear ossicles, and our patient 3 (in 
family 3), had biliary atresia and cleft 
palate, which have not been previous- 
ly reported. The manifestations of the 
syndrome have been varied, as one 
can see from Tables 1 and 2, but most 
of the patients with the chromosomal 
abnormality have had imperforate 
anus and colobomas of the iris and 
choroid. However, three members of 
family 1 did not have imperforate 
anus, though they had the chromoso- 
mal abnormality; none of the affected 
members of family 1 had any eye 
abnormalities at all. Perhaps this can 
be explained by the fact that all of 
these carriers of the extra chromoso- 
mal fragment were mosaics, and they 
had a normal cell line as well as the 
abnormal one. In this connection, it is 
notable that the patient in this series 
with the most severe manifestations 
of Schmid-Fraccaro syndrome was 
the only one who had all cells con- 
taining the extra chromosomal frag- 
ment. In subject [1-9 of family 1, chro- 
mosomal mosaicism was_ present 
without any detectable physical ab- 
normalities, but this woman was able 


to pass on the chromosomal abnor- 
mality and imperforate anus to her 
daughter. Her father and a half sister 
also had the chromosomal abnormali- 
ty with no apparent manifestations. 
The syndrome has also been reported 
with normal karyotype,’ and we have 
also examined two patients who have 
colobomas of the iris and choroid and 
imperforate anus, as well as other 
anomalies found to be associated with 
this syndrome, though their karyo- 
types are normal. 

One should suspect that patients 
with iris and choroidal colobomas and 
imperforate anus may have this syn- 
drome, and an examination for other 
anomalies, especially of the heart and 
urinary tract, as well as chromosomal 
analysis should be done. 
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Ocular Response to Corticotropin 
in Myasthenia Gravis 


Charles A. Cape, MD, Memphis 


Twenty-two patients who had myasthenia 
gravis with ptosis, ophthalmoparesis, or 
both, were treated with massive doses of 
corticotropin (adrenocorticotrophic hor- 
mone). The ocular symptoms in eight of the 
patients improved significantly. Subse- 
quently, four patients who failed to improve 
with corticotropin therapy had thymecto- 
mies, followed by corticotropin or predni- 
sone treatment. Three of these patients had 
significant improvement of their ocular 
symptoms. Combining the different modes 
of therapy, a total of 50% of the patients 
had enough improvement of their ocular 
symptoms to be classified as functionally 
normal. 


phthalmoparesis is one of the 
most incapacitating symptoms 

of myasthenia gravis. Even with the 
most careful adjustment of anticho- 
linesterase medication, the diplopia 
is difficult to correct. A welcome ad- 
junct to therapy for myasthenia gra- 
vis have been corticotropin (adreno- 
corticotrophic hormone) and adrenal 
corticosteroids.’? However, Mount did 
not demonstrate any improvement in 
43 patients who had corticotropin 
treatment of ocular myasthenia.’ Gib- 
berd et al treated patients with pro- 
longed courses of corticotropin and 
obtained improvement in eight of 
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nine patients.’ This study relates our 
experience with the ocular symptoms 
of 22 patients who had corticotropin 
therapy for myasthenia gravis. 


Methods 


Nineteen patients with generalized 
myasthenia gravis, including ophthalmo- 
paresis, and three patients with ocular 
myasthenia were treated with massive 
doses of corticotropin (Acthar). Each pa- 
tient received approximately 100 units 
intramuscularly daily for 9 to 15 days, fol- 
lowed by a maintenance dose of 100 units 
given intramuscularly every two to seven 
days. If the patient did not improve follow- 
ing the intensive corticotropin treatment 
or if the weekly injections did not main- 
tain the improvement, the patient was 
given another intensive course of cortico- 
tropin or treated with prednisone. The 
dose of prednisone varied from 10 to 20 mg 
every six hours to 40 to 80 mg orally every 
other day. The smaller doses were neces- 
sary because of complications. All of the 
patients were in the Intensive Care Unit 
or an area of the hospital acquainted with 
the problems of treating patients who 
have myasthenia gravis with corticotro- 
pin. 


Results 


Nineteen of the patients had some 
improvement in their ophthalmopa- 
resis. However, the patient had to be 
free of ocular symptoms to be classi- 
fied as functionally normal. There- 
fore, some patients classified as func- 
tionally normal had slight paresis on 
extreme directions of gaze, but were 


~ 


asymptomatic. On the other hand, 
some patients with 98% improvement 
of their ophthalmoparesis were clas- 
sified as failures because they still 
had diplopia or ptosis. 

Sixteen of the 19 patients with 
generalized myasthenia had ptosis 
(Table). The ptosis was unilateral in 
four cases and bilateral in 12. Seven- 
ty-five percent of the unilateral and 
75% of the bilateral cases improved 
with intensive corticotropin treat- 
ment. Twleve of the 16 cases had as- 
sociated ophthalmoparesis. The re- 
sponse to treatment was the same in 
the group of patients with associated 
ophthalmoparesis and in those pa- 
tients who only had ptosis. At the 
time of the corticotropin treatment, 
the ptosis had been present longer 
than six months in 50% of the unilat- 
eral cases and in 66.6% of the bilater- 
al cases. Five of the six patients who 
had their ptosis less than six months 
improved with corticotropin and sev- 
en of ten patients who had their pto- 
sis longer than six months improved. 
The ptosis exacerbated in two pa- 
tients after two and three months. 
The other patients have maintained 
their improvement for 13 to 63 
months. 

Fifteen of the 19 patients with gen- 
eralized myasthenia gravis had 
ophthalmoparesis. Four cases were 
monocular and one case had pseu- 
dointernuclear ophthalmoplegia. All 
of the monocular cases improved 
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Disorder 


Ptosis 
Unilateral 
Bilateral 
Duration < 6 mo 
Duration > 6 mo 


Ophthalmoparesis 
Monocular 
Binocular 


Ptosis and ophthalmoparesis 
Generalized myasthenia 
Ocular myasthenia 

Treatment after thymectomy 

Total after all modes of treatment 





with intensive corticotropin therapy, 
whereas only five of the 11 binocular 
cases improved. The duration of the 
ophthalmoplegia prior to treatment 
did not correlate with the response to 
treatment. The paresis exacerbated 
in four patients after one, three, 
three, and eight months. The remain- 
ing patients maintained their im- 
provement for 18 to 62 months. 

Three of the 22 patients had ocular 
myasthenia. Only one improved 
markedly following intensive cortico- 
tropin treatment. Subsequently, one 
of the patients who failed to improve 
was treated unsuccessfully with pred- 
nisone. 

Thirteen of the 22 patients treated 
with massive doses of corticotropin 
had improvement of both their ptosis 
and ophthalmoplegia until they were 
functionally normal. Five patients 
had an exacerbation of either their 
ptosis or their ophthalmoplegia, or 
both, leaving eight of the 22 patients 
(36%) that remained functionally 
normal. Four of the 13 patients who 
failed to improve with corticotropin 
therapy were treated with predni- 
sone. One patient improved, but exac- 
erbation occurred subsequently. Two 
of the patients who failed to improve 
with corticotropin and prednisone 
treatment and two of those who did 
not improve with corticotropin had 
thymectomies and subsequent treat- 
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Results of Corticotropin Therapy 


Failures 


We Wr 





Functionally 
Normal Total 














N OI O W 
— 
N 







io 
D 








Re W =e N 






ment with corticotropin or predni- 
sone. Three of these four patients had 
significant improvement in their ocu- 
lar symptoms. Therefore, a total of 
50% of the patients had enough im- 
provement of their ptosis and 
ophthalmoplegia with corticotropin, 
prednisone, and thymectomy to be 
classified as functionally normal. The 
patients have maintained their ocu- 
lar improvement on weekly injections 
of corticotropin for 13 to 63 months. 


Comment 


Mount reported a controlled clini- 
cal trial of corticotropin treatment of 
ocular myasthenia.* By a method of 
random assignment, 21 patients re- 
ceived 580 units of corticotropin over 
eight days and 22 patients were given 
a placebo. Since there was no benefit 
from corticotropin three months fol- 
lowing treatment, the investigators 
stopped the clinical trial. Gibberd et 
al treated nine patients who had ocu- 
lar myasthenia with corticotropin. 
They obtained marked improvement 
in eight of the nine patients. They 
recommended prolonged treatment of 
at least two weeks to obtain optimal 
results. They attributed their more 
favorable results to the prolonged 
course of treatment. Our results are 
not as favorable as Gibberd’s. The 
improvement in our patients’ ocular 
symptoms is not as favorable as the 


improvement in their other myas- 
thenic symptoms. Sixty-eight percent 
of our patients have had good or ex- 
cellent improvement of their bulbar 
and systemic myasthenic symptoms, 
whereas 50% of our patients had con- 
siderable improvement in their ocu- 
lar symptoms. 

Possibly more patients would have 
improved if we had treated them for a 
longer time. However, we treated two 
patients with ocular myasthenia for 
two weeks and three months without 
any substantial improvement. Pro- 
longed treatment courses are not as 
feasible in patients with generalized 
myasthenia gravis as they are in pa- 
tients with ocular myasthenia be- 
cause of the potential complications. 
The necessity of being acquainted 
and prepared for these complications 
has been stressed in previous arti- 
cles. Patients who have generalized 
myasthenia gravis should be treated 
in intensive care units. 


This study was supported by a grant (RR-211) 
from the General Clinical Research Centers pro- 
gram of the Division of Research Sources, Na- 
tional Institutes of Health, and by Public Health 
Service grants NS-05274 and FR-05423. 


Nonproprietary Name and 
Trademarks of Drug 


Corticotropin—Actest Acthar, Actrope, 
Cortigel, Cortrophin, Depo-Acth, Du- 
racton. 
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Prognostic Importance 


of Choroidal Invasion in Retinoblastoma 


Lance D. Redler, MD, Robert M. Ellsworth, MD, New York 


The incidence of choroidal invasion in 
retinoblastoma, and its effects on progno- 
sis were investigated by studying serial 
sections of enucleated eyes. Each patient 
was observed for a minimum of five years. 
It was found that choroidal invasion is both 
more common and less dangerous than 
previously believed. 


nvasion of the choroid by retino- 
blastoma, as seen on pathologic 

examination of enucleated globes, 
has usually been considered a very 
poor prognostic sign. Carbajal! con- 
cluded in 1958 that choroidal inva- 
sion, no matter how slight, made the 
prognosis considerably worse. In 
1959, the same investigator? stated 
that in cases of retinoblastoma with 
choroidal invasion, 86% had systemic 
metastases. Merriam,’ in 1950, stated 
that most visceral metastases derived 
from tumor in the choroid. These 
studies were performed on routine 
pathologic preparations, not on seri- 
ally sectioned globes. 

A second generally accepted as- 
sumption is that choroidal invasion 
by retinoblastoma is relatively infre- 
quent, occurring in less than half of 
retinoblastoma cases. Carbajal' noted 
a 36% incidence of choroidal invasion 
in the cases he investigated. Brown,‘ 
in 1966, noted that superficial choroi- 
dal invasion was rare, since after 


Submitted for publication Sept 29, 1972. 

From the Edward S. Harkness Institute of 
Ophthalmology, Columbia-Presbyterian Medi- 
cal Center, New York. 

Reprint requests to Edward S. Harkness Insti- 
tute of Ophthalmology, 635 W 165 St, New York 
10032 (Dr. Ellsworth). 


294 Arch Ophthalmol/Vol 90, Oct 1973 


penetration of Bruch membrane, 
there was no other structure to limit 
tumor spread. 

As a result of considerable experi- 
ence with a large population of reti- 
noblastoma patients in the Tumor 
Clinic of the Edward S. Harkness Eye 
Institute, it has been the clinical im- 
pression that choroidal invasion was 
both more common than previously 
supposed and less grave as a prognos- 
tic indicator. This study was under- 
taken to determine more clearly the 
validity of these impressions. 


Patients 


The hospital charts of patients ob- 
served in the Tumor Clinic of the 
Edward S. Harkness Eye Institute 
were examined to select cases that 
would illuminate the above ques- 
tions. In order to evaluate the effects 
of choroidal invasion on survival, cer- 
tain criteria were observed: 

1. In cases of unilateral retinoblas- 
toma, a case was included in the 
study only if pathologic examination 
revealed no evidence of optic nerve 
invasion beyond the level of section 
and no extension of tumor beyond the 
confines of the globe. 

2. In bilateral cases, the pathologic 
examination of the enucleated globe 
had to fit the criteria listed above, 
and the second eye had to be cured by 
all clinical criteria. 

3. A follow-up period of five years 
was required for all cases before a 
cure was assumed. 

Using these criteria, it could be 
safely assumed that any spread of 


tumor beyond the eye was the result 
of choroidal invasion alone (or of 
spread from the retina itself). Of all 
the cases examined, only 42 were 
found that could fit into the above cri- 
teria. Eighteen of these were unilat- 
eral cases, and 24 were bilateral. 

In order to evaluate the actual inci- 
dence of choroidal invasion among 
these 42 cases, serial sections of the 
enucleated globes were obtained and 
examined in great detail. In routine 
pathologic examination of these 
globes, only random sections had 
been examined, as is the custom in 
most pathology laboratories. The 
unsectioned calottes of these globes 
were preserved and stored. These 
preserved calottes were recovered 
and serially sectioned. Due to prob- 
lems of storage space in the pathology 
laboratory, most globes were not 
saved in their entirety, but some of 
the peripheral calottes were discard- 
ed. As a result, in most cases, the en- 
tire volume of choroid was not avail- 
able for serial sectioning. Volume 
calculations enabled us to conclude 
that we were able to examine about 
80% of the choroid in each globe. 
Therefore, our figures on the inci- 
dence of choroidal invasion might be 
slightly lower than the actual situa- 
tion and certainly not higher. 


Results 


Incidence of Choroidal Inva- 
sion. — Of the 42 globes sectioned, 26 
were found to have choroidal invasion 
of some degree. This represents 62% 
of all cases examined. Compare this 
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Fig 1.—Tumor cells have invaded beneath 
retinal pigment epithelium, but have been pre- 
vented from reaching choroid by Bruch mem- 
brane (hematoxylin-eosin, original magnifica- 
tion x 50). 





Fig 2.—Tumor cells have invaded choroid to 
depth of approximately 50% (hematoxylin- 
eosin, original magnification x 100). 


Fig 3.—Distribution of cases in terms of volume of choroid involved by tumor. 
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with the 36% incidence reported by 
Carbajal. By examining only the rou- 
tine pathologic sections reported at 
the time of enucleation, only nine 
cases were found to have choroidal 
invasion, representing 22% of the 
total. This value more nearly approxi- 
mates the figure of Carbajal, and em- 
phasizes the need for serial sections to 
determine the true incidence of 
choroidal invasion. The number of 
cases with choroidal invasion was 
tripled by examining serial sections. 
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Figures 1 and 2 illustrate the vary- 
ing degrees of choroidal invasion en- 
countered during examination of the 
serially sectioned globes. Figure 1 
shows tumor cells that have penetrat- 
ed beneath the retinal pigment epi- 
thelium, but have not broken through 
the Bruch membrane and into the 
choroid proper. This would not quali- 
fy as choroidal invasion for the pur- 
poses of this study. Figure 2 reveals 
tumor invasion of the choroid to a 
depth of about one half its thickness. 





Further spread has been stopped by 
the sclera, at least temporarily. 

Choroidal Invasion vs Survival 
(Minimum Follow-Up of Five 
Years).— There were 34 survivors in 
the group of 42 cases. At the time of 
examination of the routine postenu- 
cleation slides alone, only six of the 
34 survivors (18%) were found to 
have choroidal invasion. This would 
tend to make choroidal invasion ap- 
pear as an unfavorable factor for sur- 
vival. When the serial sections were 
examined, however, 21 of the 34 sur- 
vivors were found to have choroidal 
invasion (62%). Thus, more than half 
of the survivors had choroidal inva- 
sion. Examination of serial sections 
revealed the incidence of choroidal 
invasion to be triple the previously 
suspected figure in survivors also. 

Choroidal Invasion vs Death. — 
Of the eight deaths in the study, only 
three were found to have choroidal 
invasion on routine pathologic exami- 
nation (38%). After the results from 
serial sections, this figure was in- 
creased to five cases (63%). Compari- 
son of the figure in the paragraph 
above (62% of survivors had choroidal 
invasion) with this figure (63% of 
deaths had choroidal invasion) sug- 
gests that choroidal invasion may not 
be the deciding factor in the eventual 
outcome in these cases. 

Volume of Choroidal Invasion 
vs QOutcome.—It was postulated 
that the volume of choroid occupied 
by tumor might be more important to 
the outcome than the presence of cho- 
roidal invasion. To study this rela- 
tionship, the actual volume of choroi- 
dal tumor invasion was calculated. 
This was done by reconstructing each 
globe as carefully as possible in a 
three-dimensional way. The volume 
of choroidal invasion could then be 
represented in cubic millimeters. The 
distribution of the cases of choroidal 
invasion by volume so determined is 
shown in Fig 3. It can be seen that all 
of the deaths except one were associ- 
ated with massive choroidal invasion. 
This would indicate that the quanti- 
tative volume of choroidal invasion is 
more important than the presence of 
invasion per se. However, it should be 
noted that three of the deaths were 
associated with no choroidal invasion 
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at all. The possible mechanism and 
importance of these cases will be dis- 
cussed later. 

Clinical Classification of Dis- 
ease vs Choroidal Invasion. — 
From extensive experience in dealing 
with retinoblastoma in the Tumor 
Clinic, a scheme of classification 
based on clinical manifestations has 
been devised as follows: 

Group 1.— Very favorable 

Solitary tumors less than 4 disc diame- 

ters (DD) in size, at or behind equator 

Multiple tumors, none over 4 DD in size, 

all at or behind equator 
Group 2.— Favorable 

Solitary tumors 4 to 10 DD in size at or 

behind equator 

Mutiple tumors 4 to 10 DD in size be- 

hind equator 
Group 3.— Doubtful 
Any tumor anterior to equator 
Solitary tumor larger than 10 DD be- 
hind equator 
Group 4.— Unfavorable 
Multiple tumors, some larger than 10 
DD in size 
Any lesion extending anteriorly to the 
ora serrata 
Group 5.— Very unfavorable 

Massive tumors involving over half the 

retina 

Vitreous seeding 

The prognosis in retinoblastoma 
correlates well with this clinical clas- 
sification. It was decided to investi- 
gate the relationship between the in- 
cidence of choroidal invasion noted in 
our selected cases and their clinical 
classification. Choroidal invasion, in 
serial sections, was found in some 
cases in all groups in this system, 
although all patients that died were 
found to be in group 5. Apparently, 
the clinical classification is a better 
prognostic indicator than is the pres- 
ence of choroidal invasion. 


Conclusion 


Choroidal invasion in retinoblasto- 
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ma is more common than previously 
supposed. By serially sectioning all 
enucleated globes, choroidal invasion 
was found in 62% of our selected 
cases, whereas routine, random sec- 
tioning of these same globes had re- 
vealed only 22% with choroidal inva- 
sion. 

Choroidal invasion is not neces- 
sarily disastrous. Whereas Carbajal 
found that 86% of cases with choroi- 
dal invasion had metastases and 
thus, a fatal outcome, our study indi- 
cates that only 19% (five of 26 cases) 
of the cases with choroidal invasion 
had metastases. 

There is a strong relationship be- 
tween a large volume of choroidal 
spread and death. This is more impor- 
tant than the presence of choroidal 
invasion. 

The clinical classification of reti- 
noblastoma described in this article 
and elsewhere by R. M. E. is a much 
better prognostic indicator than is the 
presence of choroidal invasion. 


Comment 


It is undoubtedly true that hema- 
togenous spread of tumor cells in reti- 
noblastoma may occur via invasion of 
choroidal vessels. This is likely the 
most common cause of systemic me- 
tastases. However, our study sug- 
gests that invasion of the choroidal 
circulation does not occur early in the 
course of invasion of the choroid by 
the tumor. This could account for the 
better correlation of prognosis with 
volume of choroid occupied than with 
the presence of tumor in the choroid. 

It should also be noted, however, 
that of the eight deaths included in 
this study, three had no choroidal 
invasion at all and no optic nerve 
invasion or extension of tumor be- 
yond the confines of the globe, as indi- 


cated in the qualifying criteria listed 
earlier. In these cases, death was list- 
ed due to systemic metastases. What 
is the source of these metastases? 
Since the tumors presumably were 
limited to the retina and vitreous, it 
is probable that the spread was via 
the retinal circulation. Indeed, 
Carbajal? and others have found 
evidence of tumor cells in the central 
retinal vein on pathologic sections. 
Merriam? reports a specimen showing 
tumor cells in the act of entering the 
central retinal vein. Thus, metastasis 
may occur without extension of the 
tumor beyond the retina. 

Some investigators in the past be- 
lieved that all cases of retinoblastoma 
with definite choroidal invasion 
should undergo postoperative chemo- 
therapy. Since chemotherapy is a 
dangerous modality, it certainly 
should not be undertaken lightly. 
Our findings indicate that 62% of pa- 
tients with choroidal invasion will 
survive. If chemotherapy had rou- 
tinely been employed in these pa- 
tients on the basis of choroidal inva- 
sion, they would have undergone 
needless treatment with a dangerous 
drug. The indications for chemother- 
apy in retinoblastoma are not defi- 
nitely established. It is hoped that the 
findings in this study will be of value 
in determining these criteria. 


Key Words. — Retinoblastoma; choroi- 
dal invasion; prognosis; systemic metas- 
tasis; incidence of invasion; serial sections; 
volume of invasion. 
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Malignant Mixed Tumor 
of the Lacrimal Gland 


Occult Source of Metastatic Carcinoma 


Robert R. Waller, MD; Fenwick C. Riley, MD; John W. Henderson, MD, 


Rochester, Minn 


A patient had a malignant mixed tumor of 
the lacrimal gland. This gland served as an 
occult source of skeletal metastasis for 
five years prior to discovery of the primary 
tumor. 


alignant mixed tumor of the 

lacrimal gland may be associ- 
ated with a previously undiagnosed 
benign mixed tumor or with malig- 
nant transformation in a recurrence 
of an incompletely removed benign 
mixed tumor.!” 

Asymptomatic proptosis of many 
years’ duration is often the character- 
istic of a benign mixed tumor of the 
lacrimal gland. The rapid develop- 
ment of diplopia, limitation of eye 
movements, displacement of the 
globe, disturbance of vision due to 
extrinsic pressure on the globe, pto- 
Sis, or persistent lid edema, often ac- 
companied by local discomfort or pain 
and associated with a mass in the lac- 
rimal fossa, strongly suggests a ma- 
lignant transformation. Then, the 
clinical behavior is typically that of a 
locally aggressive tumor invading the 
bony orbit, extending into the cranial 
vault, and less commonly, spreading 
to the regional lymph nodes. Early 
dissemination of malignant mixed 
tumors to other organ systems, in the 
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absence of apparent local orbital 
growth and invasion, is unusual. 

The case presented exemplifies the 
prolonged duration of a mixed tumor, 
which may precede malignant trans- 
formation. More importantly, how- 
ever, this patient sought medical at- 
tention on several occasions during a 
five-year period, because of multiple 
bony metastasis, which ultimately 
appeared to have originated from a 
malignant mixed tumor of the lacri- 
mal gland. 


Report of a Case 


A 46-year-old physician was in good 
health until February 1966, when, after a 
minor skiing accident, he experienced a 
“shock-like” sensation in the upper part of 
the thorax bilaterally, extending down 
through his legs. The symptoms were in- 
termittent and mild at first but became 
persistent and prompted medical evalua- 
tion in April 1966. Roentgenograms 
showed a pathologic fracture of T-3. Explo- 
ration and biopsy revealed grade 4 meta- 
static adenocarcinoma (Fig 1). A search for 
the primary tumor was unrewarding. In 
May 1966, he received 4,200 roentgens of 
cobalt 60 to the thoracic spinal column, 
and by the winter of 1967, he was feeling 
well. In June 1967, he began having pain 
in his left hip and again sought medical 
attention. Roentgenograms revealed a 
metastatic lesion in the left ilium, but 
again, a thorough investigation failed to 
reveal the origin of the malignant tumor. 
Because the tumor found in 1966 had been 
responsive to radiation, ten additional 
treatments with cobalt 60 were given. The 
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pain in the hip subsided quickly, and by 
September 1967, he was again feeling 
well. In November 1969, pain developed in 
his left shoulder. Roentgenograms of the 
left shoulder revealed a destructive lesion 
of the left scapula, near the base of the 
acromion. Skeletal survey for other meta- 
static lesions revealed none, and the 
source of the metastasis still remained un- 
known. Again, radiation therapy produced 
a dramatic resolution of his symptoms. 

The patient came to the Mayo Clinic in 
June 1971 because of ocular symptoms. 
Several weeks earlier, he had noted edema 
of the left upper lid, especially on awaken- 
ing. The edema decreased during the day, 
but never completely subsided. Results of 
an eye examination at that time, includ- 
ing standard orbital roentgenograms, 
were interpreted as normal. Four weeks 
after that examination, however, the pa- 
tient began to notice vertical diplopia on 
upward gaze and metamorphopsia in his 
left eye. There was never any pain. Exami- 
nation at the Mayo Clinic showed a visual 
acuity of 20/15 OD and 20/25 OS. The 
right pupil was 3.0 mm, and the left 4.0 
mm; the pupillary reactions were normal. 
Visual fields were full to confrontation 
testing, and the ocular tensions were nor- 
mal. The left upper lid appeared mildly 
edematous, but there were no inflammato- 
ry signs or evidence of endocrine disease. 
The left globe was proptosed 3.5 mm, dis- 
placed downward 4.0 mm and nasally 5.0 
mm. An en plaque mass was palpable in 
the superior temporal aspect of the left 
orbit. Retrodisplacement of the globe was 
done with difficulty, and the globe resisted 
displacement temporally and supratem- 
porally. Mechanical restriction of left 
upward and outward gaze accounted for 
the vertical diplopia. The fundi were nor- 
mal, except in the supratempora! aspect of 
the left fundus, where a definite “buck- 


Fig 3.— Left, Zone of transition between hyalinized benign mixed tumor 
(lower right) and carcinoma, which in this area shows features of squa- 


mous carcinoma (hematoxylin-eosin, x 40). 
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ling” effect by an extrinsic mass was not- 
ed by indirect ophthalmoscopy, especially 
as the globe moved upward and outward. 
Roentgenograms and tomograms of the 
skull revealed destruction of bone in the 
region of the zygomaticofrontal suture on 
the left side. 

At this time, a history was elicited that 
the patient’s left globe had been displaced 
downward and that the palpebral fissure 
on the left had been slightly narrowed 
since the patient’s late high school or early 
college days. He recalled being nicknamed 
“sleepy” by his classmates at that time, 
and he stated that, with the exception of 
the recent onset of lid edema and meta- 
morphopsia, the left eye had always had 
an unusual appearance. Because of the 
lengthy history of a ptotic left lid and dis- 
placed left globe, and because of a lack of 
symptoms, the lacrimal gland had not 
been considered as a potential site for the 
malignant tumor. 

On June 7, 1971, the patient underwent 
anterior and lateral orbitotomy, and a 
large tumor mass was removed. The tumor 
was approximately 3x2x*2 cm. The 
gross specimen was sectioned, revealing a 
firm central nodule that appeared to be a 
mixed tumor surrounded by a rim of softer 
tissue (Fig 2). Histologically, the center of 
the neoplasm was a partially hyalinized 
mixed tumor, 1.5 cm in diameter, while 
the periphery consisted of a poorly differ- 
entiated grade 3 carcinoma that had both 
squamous and mucin-producing adenocar- 
cinomatous features (Fig 3). Because of 
the malignant nature of the tumor, as 
much bone as possible was resected along 
the superior orbital rim and within the 
fossa of the lacrimal gland; the lateral or- 
bital rim, which had been reflected to facil- 
itate exposure, was not replaced. After 
surgery, local radiation has controlled two 
recurrences in the maxillary region. 
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Fig 1.— Metastatic adenocarcinoma, involving 
third thoracic vertebra, biopsied in 1966 (he- 
matoxylin-eosin, original magnification x 65). 





Fig 2.—Gross specimen (3 X 2 x 2 cm) of lac- 
rimal gland tumor removed in 1971 showing 
central hyalinized mixed tumor surrounded by 
peripheral zone of carcinoma. 


Right, Residual normal lacrimal gland infiltrated by carcinoma, which in 
this area has an adenocarcinomatous appearance similar to bony metas- 


tasis (hematoxylin-eosin, x 40). 





wd 4 hae ag 9 Si 
. TAZ f - » 
E PEE EW an K 
> t+ eae ue L 
D A Be Muah, 
ta a a a yey siete IEA 
=g * 2. ae r ari 14 
ven eo. ae ey, 
F< P, 
+ i a 3 »* nae 
G On om | 7 A - 4 
Pe a E AE E 
EA 






Kleene 
, Be a a oh ; 








pas 
ay ra “+ s 


ERA S e s 
EIEE 


"ais TA “es by my - 
“ ip I v ‘a v. “i “et “i 
s Ree ae Be 
4; 4 


Malignant Mixed Tumor/Waller & Riley 





Comment 


This case of malignant mixed tu- 
mor of the lacrimal gland has several 
interesting aspects. The first is that 
the tumor served as an occult source 
of metastasis for five years before lo- 
calizing symptoms focused attention 
on the lacrimal gland as a possible 
primary site of the malignant tumor. 
We are unaware of any reported case 
in which a similar sequence has oc- 
curred, and this case should serve as 
a reminder that, in the search for an 
occult source of metastatic lesions, 
the lacrimal gland should not be over- 
looked. 

Another interesting feature is the 
length of the patients survival, 
which is now nearly seven years since 
the first evidence of the malignant 
tumor. In view of the high grade of 
malignancy, this longevity seems 
unusual at first consideration. Unfor- 
tunately, it is difficult to obtain much 
information regarding the prognosis 
of malignant mixed tumors of the lac- 
rimal gland from published reports, 
and the problems associated with the 
terminology and diagnosis of epitheli- 
al tumors of the lacrimal gland have 
been amply stated by other authors.'* 
As an example, in a recent article 
concerning epithelial lacrimal gland 
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tumors, Forrest’ does not include 
malignant mixed tumors as a sepa- 
rate entity. 

Zimmerman and co-authors! dis- 
cussed the clinical courses of ten pa- 
tients with malignant mixed tumors. 
Of the patients who died as a result of 
recurrences or metastasis, two pa- 
tients died within five years; two died 
within five to ten years; and an addi- 
tional patient, who was considered to 
have had a “possible” recurrence, 
died 10 to 15 years after the initial 
surgery. One patient survived more 
than 15 years without recurrence, 
while two patients who had recur- 
rences were alive one to five years 
and 10 to 15 years, respectively, after 
the initial surgery. Two died of un- 
known causes. In a series of seven 
patients with malignant mixed tu- 
mors of the lacrimal gland followed 
up at the Mayo Clinic, Henderson’ 
found that three died within the first 
year after initial surgery, and an ad- 
ditional three died between two and 
four years. One patient survived sev- 
en years without recurrence, but died 
of carcinoma of the breast. From the 
meager data available regarding the 
progress of these tumors, a five-year 
survival is not unusual (six patients 
of the 17 reported), despite the gener- 
ally high grade of malignancy that is 


common in these tumors; however, 
the patients are likely to have recur- 
rences and eventually die of the tu- 
mor. 

Exenteration of the orbit, when 
possible, is recommended in the treat- 
ment of malignant tumors of the lac- 
rimal gland.'* In the present case, 
the presence of previous multiple 
metastases precluded radical sur- 
gery, and surgery was limited to re- 
moval of the tumor and adjacent bony 
structures. Because of the radiosen- 
sitivity of the tumor in this particular 
case, two subsequent bony recurrences 
have been controlled, although the 
patient obviously cannot be consid- 
ered cured. 

Key Words. — Malignant mixed tumor; 
occult metastases. 
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Clinicopathologic Case Reports 


Edited by William H. Spencer, MD 


University of California, San Francisco 94122 


Iris Abscess Simulating 
Malignant Melanoma 


J. Donald M. Gass, MD, Miami, Fla 


A healthy 18-year-old boy with a past his- 
tory of repeated episodes of dendritic kera- 
titis in the left eye developed a rapidly 
growing, lightly pigmented iris tumor in the 
same eye. Malignant melanoma was sus- 
pected and an excisional biopsy was per- 
formed. Histopathologic examination of the 
tumor revealed a focal iris abscess. The 
cause of the abscess was not determined. 
Electron microscopic examination of the 
tumor failed to identify viral particles. 

Focal iris abscess must be included in 
the differential diagnosis of malignant mel- 
anoma of the iris. 


his is a report of a young man 

with an unusual, rapidly grow- 
ing inflammatory iris tumor that 
clinically simulated a malignant 
melanoma of the iris. 


Report of a Case 


A healthy 16-year-old white boy was 
first seen by his local ophthalmologist in 
October 1968. At that time, he had den- 
dritic keratitis in the left eye, and gave a 
history of recurrent attacks of keratitis in 
the left eye since age 2 years. These at- 
tacks occurred on the average of one every 
year. The corneal lesions had been cauter- 
ized on numerous occasions. The keratitis 
was often associated with blisters along 
the left side of his nose as well as on the 
mucous membranes of the mouth. The pa- 
tient’s visual acuity had been subnormal 
in the left eye for as long as he could re- 
member. Central corneal scarring was 
present in this eye. Topically applied idox- 
uridine was prescribed and the corneal 
ulceration healed within one month. His 


Submitted for publication Dec 13, 1972. 
From the Bascom Palmer Eye Institute, De- 


partment of Ophthalmology, University of 


Miami School of Medicine, Miami, Fla. 
Reprint requests to 1638 NW Tenth Ave, 
Miami, FL 33136 (Dr. Gass). 


300 Arch Ophthalmol/Vol 90, Oct 1973 


visual acuity in the left eye at that time 
was 20/70. He had no further trouble until 
Jan 25, 1971, when he developed con- 
junctival injection in the left eye. At that 
time, his local ophthalmologist noted 
vesicular epithelial lesions in the superior 
one third of the cornea and mild flare, 
cells, and keratic precipitates in the ante- 
rior chamber of the left eye. The diagnosis 
was herpetic iridocyclitis. He was treated 
with topically applied cortisone, idoxuri- 
dine, and mydriatic drops. Four days later, 
the flare in the anterior chamber in- 
creased. A subconjunctival injection of 40 
mg of methylprednisolone suspension was 
given. There was a transient improvement 
in the anterior chamber reaction, but by 
Feb 10, 1971, the reaction worsened and 
the left pupil was peaked toward the 1- 
o’clock position. On March 1, 1971, the left 
eye became slightly injected and irritated. 
A lightly pigmented mass was noted on 
the left iris, and the patient was referred 
to the Bascom Palmer Eye Institute. 

On examination, corrected visual acuity 
was 20/20 in the right eye and 20/70 in the 
left eye. The right eye was normal, except 
for several small pigmented nevi in the 
iris. In the left eye, there was mild injec- 
tion of the bulbar conjunctiva. There was 
irregular, superficial stromal scarring in 
the cornea that extended into the pupil- 
lary axis. The corneal epithelium was in- 
tact. The corneal sensation was decreased. 
There was a small superficial vascular 
pannus, which extended into the cornea 
for a distance of about 2 mm between the 
1- and 2-o’clock positions. A mild flare and 
a few cells and keratic precipitates were 
present in the anterior chamber. There 
was a_tan-colored, well-circumscribed 
tumor arising from the iris surface be- 
tween the 1:30- and 2:30-o’clock positions 
(Fig 1). The anterior surface of the tumor 
was smooth and contained many dilated 
capillaries. The tumor extended to and 
flattened the pupillary margin. It did not 
extend into the anterior chamber angle. 
Posterior synechias were present near the 





Fig 1.—Focal iris abscess. 





Fig 2.—Top, Early fluorescein angiogram 
showing fine blood vessel network within the 
iris tumor. Bottom, Late angiogram showing 
staining of the tumor and the iris stroma around 
the tumor. 
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pupillary margin of the tumor. On gonio- 
scopy, old blood was scattered along the 
Schwalbe line inferiorly. During goniosco- 
py, a trickle of blood extended from the 
angle peripheral to the tumor into the 
anterior chamber. The lens and vitreous 
were clear. The fundus was normal. Flu- 
orescein angiography of the anterior seg- 
ment revealed a dense pattern of blood 
vessels within the iris tumor and leakage 
of dye from these vessels into the anterior 
chamber (Fig 2). There was extensive 
staining of the iris stroma surrounding the 
tumor during the late phases of the study. 
The patient was in excellent health. 
There was no history of focal inflammato- 
ry disease elsewhere in the body. Results 
of a general medical evaluation, including 
a hemogram and urinalysis, were normal. 
The primary diagnoses entertained clini- 
cally were malignant melanoma of the iris 
and inflammatory pseudotumor of the iris 
secondary to herpes simplex. Despite in- 
tensive topical corticosteroid treatment, 
the tumor continued to enlarge. On March 
9, 1971, an excisional biopsy of the iris 
tumor was performed. Gross examination 
revealed a 1 X2X3-mm grayish nodular 
tumor arising within the iris stroma. A 
small portion of the iris tumor was fixed in 
glutaraldehyde for electron microscopic 
study. The remaining tissue was fixed in 
formaldehyde solution (formalin) and was 
serially sectioned. Microscopic examina- 
tion revealed a very cellular tumefaction 
that protruded from the anterior surface of 
the iris and eroded the pigment epitheli- 
um posteriorly. The tumor was composed 
of four concentric cellular layers (Fig 3 
and 4). Centrally, there was a core of 
largely necrotic polymorphonuclear leuko- 
cytes and scattered pigment granules. A 
thin zone of melanin-laden macrophages 
surrounded the central area of necrosis. 
Just peripheral to this thin zone was a 
narrow zone of epithelioid cells and swol- 
len, partly degenerated plasma cells. 
Peripherally, there was a thick zone of 
densely packed plasma cells and dilated 
capillaries that comprised the bulk of the 
tumor. There were a few widely scattered 
polymorphonuclear leukocytes and eosino- 
phils. Special stains for fungi, bacteria, 
acid-fast organisms, and iron were nega- 
tive. No intranuclear or intracytoplasmic 
inclusions were present. Electron micros- 
copy failed to reveal evidence of virus par- 
ticles. The histopathologic diagnosis was 
“focal iris abscess and granuloma.” 
Postoperatively, the anterior chamber 
reaction rapidly cleared, and the patient’s 
visual acuity returned to 20/70. He was 
asymptomatic thereafter until Sept 7, 
1972, when he noted redness of the left 
eye. Cells and flare were noted in the ante- 
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rior chamber of the left eye. Topical appli- 
cations of cortisone and mydriatic drops 
were prescribed. He was examined at the 
Bascom Palmer Eye Institute on Nov 1, 
1972. At that time he was asymptomatic. 
Both eyes were white. The aqueous humor 
was Clear bilaterally. Except for the pres- 
ence of a coloboma of the iris and a local- 
ized anterior subcapsular lens opacity in 
the area of the iris coloboma, the left eye 
was normal. The patient’s visual acuity 
was 20/70. One month later, he developed 
a fever and an upper respiratory infection. 
The left eye became injected and he was 
photophobic. His last examination on Dec 
11,1972, revealed multiple vesicles on the 
left lower lid, conjunctival injection, den- 
dritic keratitis, and a mild anterior cham- 
ber reaction. 


Comment 


The most frequent expanding, 
lightly pigmented, vascularized tu- 
mor of the iris is a malignant mela- 
noma. One might ask whether the 
inflammatory mass found in my pa- 
tient might be the result of sponta- 
neous necrosis of an iris melanoma. 
The patient’s age, the presence of iri- 
docyclitis prior to development of an 
iris tumor, and the failure to find 
evidence of melanoma cells despite 
light and electron microscopic studies 
of the tumor are features that make 
the diagnosis of necrotic melanoma 
unlikely. 

The history of repeated episodes of 
dendritic keratitis and the single epi- 
sode of iridocyclitis that preceded the 
development of the iris tumor sug- 
gested that the tumor might be 








Fig 3.—Radial sections of iris abscess show- 
ing: (1) central necrotic zone, (2) pigment-laden 
macrophage zone, (3) epithelioid cell zone, and 
(4) plasma cell and vascular zone. Top, Center 
of iris abscess. Arrow indicates iris base. Cen- 
ter, Midperiphery of abscess. Bottom, Periph- 
ery of abscess (hematoxylin-eosin, original 
magnification x 70). 


caused by the herpes simplex virus. 
Iris tumefaction, however, is not a 
recognized feature of herpes simplex 
uveitis. Special stains of this tumor 
failed to reveal intranuclear inclu- 
sions, and electron microscopy failed 
to reveal evidence of viral particles as 


Fig 4.— High-power view of four zones depicted in Fig 3 (hematoxylin-eosin, original magnification 


x 440). 
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found in the iris in herpes simplex 
uveitis by Witmer and Iwamoto.! 
Other diagnoses considered preopera- 
tively in the case reported here in- 
cluded metastatic carcinoma, leuke- 
mia, lymphoma, hemangioma, leio- 
myoma, rhabdomyosarcoma, juvenile 
xanthogranuloma, tuberculoma, and 
sarcoidosis. 

The vascularity of the tumor, its 
rapid growth, and the presence of 
blood in the anterior chamber angle 
suggested the possibility of juvenile 
xanthogranuloma. The age of the pa- 
tient, the pigmentation of the tumor, 
and its discreteness, however, were 
atypical clinical features of juvenile 
xanthogranuloma. 

There was no history of chills, fe- 
ver, or focal infections to suggest a 
metastatic iris abscess. Focal iris ab- 
scess simulating an iris tumor has 
been reported infrequently. Most of 
these reports were made in the pre- 
antibiotic days, usually in patients 
with osteomyelitis?“ cutaneous ab- 
scess,” or subacute bacterial endocar- 
ditis. In 1914, Raubitschek® reported 
two healthy children who developed 
redness in one eye followed soon af- 
terward by the appearance of a yel- 
low-brown iris tumor containing a 
network of blood vessels. Histopatho- 
logic examination in each case re- 
vealed inflammatory cell tumors with 
central necrosis and surrounding 
macrophages, plasma cells, and lym- 
phocytes. A few rod-shaped organ- 
isms were found in one patient. His 
two cases were similar, if not identi- 
cal, to that reported here, except that 
in neither of his cases was there a 
previous history of dendritic corneal 
ulcers. 

In 1962, Mortada’ reported four 
cases of solitary iris granulomas, 
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which he attributed to endogenous 
pyogenic organisms of low virulence. 
These lesions were described as yel- 
low, solitary, round, nonvascularized, 
nonpigmented, 2- to 3-mm sized tu- 
mors situated in the anterior meso- 
dermal surface of the peripheral iris. 
The eyes had no clinical signs of in- 
flammation. Pyogenic organisms were 
cultured from the anterior chamber 
in two patients. Excisional biopsy of 
the iris tumors in all five patients 
revealed subacute nonspecific granu- 
lation tissue. He concluded that non- 
specific iris granuloma due to pyo- 
genic organisms of low virulence was 
the most common cause of iris nodule 
in Egypt. 

The cause of the iris abscess in the 
patient in this report is unknown. 
Despite failure to demonstrate virus 
particles electron microscopically, it 
is difficult to disregard the clinical 
history, which strongly suggests re- 
current herpes simplex infection in 
the left eye. It might be postulated in 
this case that herpes simplex iridocy- 
clitis may have in some way predis- 
posed the eye to the development of 
an abscess secondary to infection by 
blood-borne pyogenic bacteria de- 
rived from a clinically latent area of 
infection. The large number of plas- 
ma cells and macrophages comprising 
the bulk of the tumor mass is typical 
of the subacute cellular response sur- 
rounding a focal purulent reaction in 
the uveal tract. The prominent zone 
of melanin-laden macrophages sur- 
rounding the central core of necrosis 
probably accounted for the tan color 
of the tumor. i 

Fluorescein angiography in this 
patient revealed a pattern that was 
indistinguishable from what others" 
and I have observed in localized ma- 


lignant melanoma of the iris. Flu- 
orescein angiography is probably of 
limited value in the differential diag- 
nosis of solid iris tumors. 

It is perhaps fortunate that this 
patient did not have glaucoma when 
he was seen initially with a pigment- 
ed iris tumor. The physician might 
have suspected malignant melanoma 
with seeding into the anterior cham- 
ber angle and might have elected to 
enucleate the eye rather than to do an 
excisional biopsy of the tumor. The 
findings in this patient reemphasize 
the need for biopsy of any iris lesion 
suspected of being a melanoma prior 
to recommending enucleation. 


This study was supported in part by the Flo- 
rida Lions Eye Bank, Inc. 

Jerry Zelman, MD, referred the patients to 
us for examination, and Douglas Anderson, 
MD, performed the electron microscopy. 


Nonproprietary Name and 
Trademarks of Drug 


Idoxuridine — Dendrid, Herplex, Stoxil. 
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Ocular Trauma During Amniocentesis 


Harold E. Cross, MD, PhD, A. E. Maumenee, MD, Baltimore 


A 17-month-old infant had a histological- 
ly documented congenital epithelial cyst of 
the anterior chamber. The only possible 
source of antenatal penetrating trauma 
was transabdominal amniocentesis per- 
formed at 34 weeks of gestation for deter- 
mination of erythroblastosis fetalis status. 
The morphologic structure of the cyst as 
well as the nature of ocular abnormalities 
observed from birth are consistent with the 
hypothesis that ocular penetration oc- 
curred during this procedure. 


LB pce and therapeutic amni- 
ocentesis is being applied to 
a growing number of antenatal 
problems. It is a well-established 
procedure in the management of 
erythroblastosis fetalis and poly- 
hydramnios, determination of pla- 
cental localization, detection of fetal 
anomalies, and estimation of fe- 
tal age. Perhaps the major recent 
stimulus for greater utilization is 
the expanding number of genetic 
disorders in which genotypes of the 
fetus can be used to establish precise 
genetic risks. However, transabdom- 
inal amniocentesis carries a small 
but finite risk to both mother and 
fetus and should be utilized only in 
cases where specific benefits to either 
patient are anticipated. This report 
describes ocular trauma to the fetus 
and emphasizes the need for adequate 
localization of fetal parts. 


Report of a Case 


A white boy was born Aug 4, 1969 to a 
29-year-old Rh-negative mother who had 
diabetes mellitus for approximately 14 
years. Transabdominal amniocentesis was 
performed without known difficulty at 
approximately 34 weeks of gestation. 
Analysis of the amniotic fluid showed 
evidence of severe hemolysis and the preg- 
nancy was terminated by Cesarean section 
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one week later. The patient’s weight at 
birth was 3.0 kg. The patient suffered a 
temporary cardiac arrest during the sec- 
ond of two blood exchange transfusions 
that were performed for severe neonatal 
jaundice. Since then, growth and develop- 
ment have been normal except for the 
right eye. There is no history of postnatal 
ocular trauma. 

Shortly after birth, the right eye ap- 
peared inflamed with evidence of lacrimal 
duct obstruction. According to the attend- 
ing ophthalmologist, the right eye had a 
coloboma, a “double pupil,” and increased 
pressure. Probing of the right nasolacri- 
mal duct apparently relieved the obstruc- 
tion and secondary conjunctivitis. 

Throughout the first year of life, the 
right eye was photophobic and intermit- 
tently inflamed. Examination under anes- 
thesia at 10 months of age revealed a hazy, 
edematous cornea with a shallow chamber 
superiorly in the right eye. Inferiorly, the 
iris was adherent to the posterior corneal 
surface. A dense, vascularized leucoma 
suggesting “an old perforation” was noted 
inferotemporally and the intraocular pres- 
sure was elevated. The left eye was nor- 
mal. 

At 12 months of age, anterior synechiae 
involved 80% of the inferior cornea and 
the intraocular pressure remained elevat- 
ed. The cornea of the right eye was 1 mm 
larger than the left. The lens appeared 
clear and the posterior pole was normal 
with no evidence of glaucomatous cupping. 
Five months later the patient was referred 
to the Wilmer Institute for further evalua- 
tion. Under anesthesia, a cystic mass was 
noted to occupy almost the entire anterior 
chamber except between the 12- and 2:30- 
o'clock positions near the limbus (Fig 1). 
Large vessels were seen coursing radially 
between the iris and the cyst inferonasal- 
ly. The intraocular pressure was normal in 
both eyes. Facility of outflow (C) was 0.15 
in the right eye and 0.36 in the left eye. 
The optic cup in the right eye was normal. 

Since it appeared that the intermittent 
glaucoma and chronic irritation were due 
to the presence of an epithelial cyst in the 
anterior chamber, it was elected to at- 
tempt surgical removal of the mass. A 320° 
penetrating limbal incision was made 
clockwise from the 7- to 5-o’clock positions. 
As the large corneal flap was elevated, the 
cyst was noted to be densely adherent to 
the posterior surface of the cornea, the 


anterior surface of the iris and to the lens. 
With gentle dissection, the cyst lining was 
removed intact from the corneal endotheli- 
um and from the anterior lens surface ex- 
cept inferotemporally where it was strong- 
ly adherent to a dense, localized opacity. A 
total iridectomy was necessary in order to 
remove the remaining posterior wall of the 
cyst as it could not be peeled from the an- 
terior surface of the iris. 

Postoperatively, the patient developed 
severe bullous keratopathy but the intra- 
ocular pressure remained normal. Subse- 
quently the eye became painful and was 
eviscerated on June 30, 1971. At the time 
of surgery, spontaneous extrusion of the 
lens followed removal of the cornea and a 
retrolental membrane was noted. 


Histologic Findings 


The tissue (EP33356) removed dur- 
ing the initial operative procedure 
consisted of a cystic structure lined 
primarily with nonkeratinized strati- 
fied squamous epithelium. In some 
areas, these epithelial cells appeared 
cuboidal and included scattered gob- 
let cells (Fig 2). No material was 
found inside the cyst. The external 
border of the epithelium was firmly 
adherent to the anterior iris surface 
and conformed closely to its normal 
contours with extensions into the iris 
crypts (Fig 3). The iris, however, was 
normal except for moderate vascular 
congestion. Multiple sections of the 
entire tissue failed to show any 
evidence of epithelial extension into 
or origination from the iris stroma. 
There was no continuity between the 
epithelium and other ectodermal tis- 
sues. 

Histological study of the eviscerat- 
ed tissue failed to show any rem- 
nants of epithelial tissue. 


Comment 


The presence of ocular irritation 
and glaucoma beginning during the 
early neonatal period strongly sug- 
gests a congenital abnormality. The 
delayed clinical appearance of the 
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Fig 1.—Right eye at 17 months of age. Ante- 
rior chamber is almost entirely filled with 
epithelial cyst that is densely adherent to iris. 


epithelial cyst is consistent with the 
slow-growing nature of such lesions, 
which, in our opinion, are usually 
preceded by penetrating trauma to 
the anterior segment of the eye. Al- 
though no corneal scar was visible at 
the time of operation, the punctate 
nature of the lenticular opacity and 
adherence of the cyst to the lens pro- 
vide strong evidence of such a cause. 
The leucoma that was noted at 10 
months of age was probably second- 
ary to endothelial damage. The dense 
anterior synechiae at this point is 
also consistent with an old perfora- 
tion in this area. Most likely actual 
penetration of the anterior chamber 
occurred posterior to this area at the 
limbus where the spontaneous repair 
of the conjunctival wound subse- 
quently obscured the corneal scar. 

Congenital iris cysts of presumed 
spontaneous origin have, of course, 
been reported.'* These are generally 
classified as either intraepithelial, in 
which case they are composed of pig- 
mented epithelium, or stromal. The 
latter are usually located partially or 
entirely within the iris stroma and 
are lined with nonpigmented epithe- 
lium often containing goblet cells.” 

The origin of most stromal iris 
cysts is controversial. Although it is 
possible that such cysts arise from 
proliferation of ectodermal tissue re- 
tained during embryogenesis, in most 
cases the possibility of postnatal 
penetrating trauma cannot be exclud- 
ed. A nontraumatic intrastromal ori- 
gin certainly seems plausible when 
the anterior as well as the posterior 
cyst wall is at least partially covered 
with stromal tissue!” but it is unlike- 
ly when the entire cyst lies anterior to 
the iris as in this case. 
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Fig 2.—Section of epithelial border of cyst 
showing cuboidal cells two to three layers 
thick with goblet cell (arrow). Epithelium has 
been artifactitiously torn from anterior iris sur- 
face (hematoxylin-eosin, original magnification 
x 170). 


Other needle punctures of the fe- 
tus, including lacerated myocardi- 
um,’ hemothorax, liver trauma, and 
injuries to the brain, heart, and lung” 
have been reported following trans- 
abdominal amniocentesis. Creasman 
et al® reported a case of neonatal 
pneumothorax with needle marks in 
the skin over the affected lung. Fol- 
lowing intrauterine transfusion in 
other fetuses performed a few days 
prior to delivery, the needle marks on 
the fetal abdomen were usually only 
faintly or not at all detectable. They’ 
suggest that skin puncture during 
amniocentesis may be more frequent 
than is commonly recognized since 
rapid healing obscures puncture sites 
inflicted at some weeks or even days 
prior to delivery. 

However, ocular trauma to the fe- 
tus is unlikely to heal without serious 
functional damage. Penetration of 
the eye during early fetal life, per- 
formed for genetic counseling usually 
before the 16th or 18th week of gesta- 
tion, would be expected to produce 
gross malformations since organogen- 
esis is not complete. To our knowl- 
edge, such a complication has not 
been reported. Penetration late in 
gestation would result in congenital 
damage to ocular structures indistin- 
guishable from those occurring post- 
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Fig 3.—Cyst epithelium of nonpigmented 
stratified squamous cells densely adherent to 
anterior surface of iris stroma. Cyst lining 
dipped into iris crypts did not penetrate into 
or was enveloped by stroma. Two goblet cells 
are present (arrow) (hematoxylin-eosin, original 
magnification x 475). 


natally as in this patient. In either 
case, loss of an eye as a result of trau- 
ma during amniocentesis makes it 
evident that there is the need for ac- 
curate localization of fetal position 
before the procedure is carried out. 


This study was supported in part by Career 
Research Development Award EY 70387 from 
the National Eye Institute, National Institutes 
of Health. 

Dr. Richard G. Weaver, Winston-Salem, NC, 
originally called this case to our attention. 

Dr. William R. Green performed the histo- 
pathologic studies. 
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Surgical Techniques 


Edited by Charles E. Iliff, MD 
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Baltimore, Md 21202 


Surgery for congenital glaucoma re- 
quires precise visualization of angle struc- 
tures of Schlemm canal. Transverse goni- 
otomy requires a relatively clear cornea for 
controlled incision of angle structures. 
When an opaque cornea precludes this, ab 
externo trabeculotomy is a logical alterna- 
tive. In severely buphthalmic eyes, finding 
Schlemm canal may be difficult because of 
distorted limbal anatomy. When trabecul- 
otomy fails or Schlemm canal cannot be 
positively identified, direct goniotomy of- 
fers another surgical possibility. 

The technique of performing a goniotomy 
through a 60° limbal incision is described 
in detail. Angle structures are directly 
viewed and operated on through an open 
anterior chamber. Strict adherence to 
surgical technique and meticulous wound 
closure are essential to prevent postopera- 
tive complications. 

The approximately 50% cure rate justi- 
fies the potential risks inherent in opening 
a severely buphthalmic eye. 
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Fig 2.— Direct view of angle structures. 


Technique of Direct Goniotomy 


José L. Fernandez, MD, Miles A. Galin, MD, New York 


he degree of corneal clarity and 
the ease with which angle struc- 
tures can be visualized has been sug- 
gested as one criterion for the surgi- 
cal treatment of congenital glauco- 
ma.' A clear cornea permits adequate 
gonioscopic visualization of the angle 
and a safe transverse goniotomy may 
be performed easily, though the 
height of the surgical target in the 
trabecular meshwork is less than 
0.6 mm. 

Ab externo canaliculo-trabeculoto- 
my is a very effective procedure for 
congenital glaucoma that does not 
require a crystal clear cornea and 
that virtually eliminates the poten- 
tial of incising an incorrect trabecu- 
lar area.2 Finding Schlemm canal 
may pose a problem, however, partic- 
ularly in the severely buphthalmic 
eye. 

Direct goniotomy (goniotrypsy) is a 
complex approach to the problem of 
an essentially opaque cornea in a 
congenitally glaucomatous eye.” 


Though it may be an initial pro- 
cedure, it is usually performed after 
other methods have failed.’ 

The steps are as follows: A scleral 
support is sutured in position and at 
least a 90° conjunctival peritomy is 
performed to expose the temporal 
limbus (Fig 1). If feasible, the inser- 
tion of the ciliary body is determined 
by transillumination and an incision 
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Fig 1.—Scleral support, temporal peritomy 
and corneoscleral incision. 





Fig 3.— Performance of goniotomy under direct visualization. 
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Fig 4.— Appearance of incision at termination 
of procedure. 


is made just anterior to the scleral 
spur. This 60° incision will then be 1 
to 2 mm posterior to the limbus. If no 
landmarks are available, the incision 
should be at the corneoscleral junc- 
tion to avoid unintentionally cutting 
into the ciliary body. The incision is 
half the scleral thickness and is per- 
pendicular to the limbus. Its edges 
curve slightly posteriorly to end just 
anterior to the ciliary body, which 
becomes visible through the sclera 
during this stage of the procedure. 

A two-plane incision is fashioned; a 


306 Arch Ophthalmol/Vol 90, Oct 1973 


6-0 silk traction suture placed in the 
center of the corneoscleral groove and 
the anterior chamber is entered at 
the posterior edge of the horizontal 
shelf (Fig 2). The mortised incision is 
completed with scissors and extended 
under direct visualization to reach 
the scleral spur at both ends. If the 
iris billows into the wound, a small 
iridotomy is necessary and is usually 
placed inferior or superior to the cor- 
neal flap. The corneal lip of the inci- 
sion is depressed with a spatula and 
the limbal lip is elevated so that the 
angle structures are taut (Fig 2). 
Viewing the area through a micro- 
scope, the surgeon then performs a 
superficial goniotomy throughout the 
extent of the incision at the anterior 
edge of the middle third of the trabe- 
culum (Fig 3). The limbal wound is 
closed with numerous interrupted 6-0 
or 7-0 silk sutures. The anterior 
chamber is re-formed with air and the 
conjunctiva is sutured to the cornea, 
anterior to the incision line, for added 
safety (Fig 4). Fifteen eyes were se- 
lected for direct goniotomy. A total of 
16 other procedures had previously 
failed in these eyes. With direct goni- 
otomy, a cure was achieved in eight of 
15 eyes. Complications are primarily 


related to efficacy of wound closure 
and may vary from wound leak to iris 
prolapse to ectasia-staphyloma, par- 
ticularly in an unsuccessful case. 
These formidable complications are 
potentially present in any procedure 
in which a congenitally glaucomatous 
eye is opened, but can be kept mini- 
mal with strict attention to wound 
closure. 


This study was aided by grant 5 R01 HE 
13660-06 from the Public Health Service, Na- 
tional Institutes of Health, and by grants from 
the Susan Greenwall Foundation, the Stella and 
Charles Guttman Foundation, and the New 
York Ophthalmological Foundation, Inc. 
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Laboratory Sciences 


Electroretinogram Changes 
in Acute Quinine Poisoning 


Gerhard W. Cibis, MD; Herman M. Burian, MD; Frederick C. Blodi, MD, Iowa City 


An experimental model, using rabbits, for 
acute quinine toxicity is presented. Electro- 
retinogram changes are shown to occur 
within minutes of the ingestion of 0.5 
gm/kg. They consist of increase in a-wave 
negativity and b-wave depression, which 
return to normal within 24 hours. These 
changes should not be due to any action on 
the ganglion cell and call for a revision of 
current thinking on quinine toxicity. 


he site of action of quinine toxic- 

ity has long been a source of dis- 
pute in the ophthalmic literature,' 
the question being whether quinine 
acts to constrict the retinal arteries or 
affects retinal elements directly, with 
a resultant vascular constriction. If 
the latter, what is the site of retinal 
toxicity? With the introduction of the 
electroretinogram (ERG) into the 
study of quinine amblyopia,’ it was 
hoped that this basic question could 
be resolved. However, subsequent 
contradictory case reports only served 
to intensify the dispute. Hommer’ 
came to the conclusion that the con- 
tradictions in the status of electro- 
retinography in quinine amblyopia 
result from marked variations in the 
time after the poisoning when the 
ERG was recorded. Specifically, 
ERGs were rarely recorded early 
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enough to separate the acute retinal 
toxicity from secondary effects. 
Hommer described three patients in 
whom the ERG was recorded some 
hours after the ingestion of massive 
doses of quinine. With normal retinal 
arteries, each patient showed marked 
reduction in the a- and b-waves. The 
a-wave recovered most quickly, 
reaching normal amplitudes at 18 to 
20 hours. The b-wave grew in size, 
becoming maximal at 22 to 48 hours, 
but then declined over the next sever- 
al weeks. At the same time, the reti- 
nal arteries proceeded to narrow and 
the optic discs paled. He concluded 
that there is an acute toxic action of 
quinine on the retina, which is rever- 
sible, and a later vascular constric- 
tion, which causes the second decline 
in b-wave amplitude. 

This conclusion is in direct opposi- 
tion to the majority of present 
thought regarding quinine toxicity, 
namely, that if there is any direct ret- 
inal effect of quinine, it must be on 
elements that are not involved in 
generation of the ERG. Francois et al’ 
write, “Certain facts are established: 
in the course of the acute stage of the 
intoxication, accompanied by system- 
ic phenomena, the ERG is normal.” If 
Hommer’s conclusion is correct and 
there actually is an early ERG 
change in quinine poisoning, this 
would indicate a need for revision of 
present thinking regarding quinine 
toxicity. 

Experimental evidence for such an 
acute ERG change does exist. In the 
avascular system of isolated rabbit 


retinas in a tissue bath, b-wave re- 
duction was obtained by addition of 
quinine to the perfusion fluid. In such 
a system, the pigment epithelium de- 
pendent c-wave does not exist. How- 
ever, in intact animals, intravascular 
injection of quinine® was found to 
cause acute c-wave reduction or re- 
versal, without affecting a- or b- 
waves. 

The major difference in the clinical 
cases and the animal studies is in the 
mode of administration, and there- 
fore in the effective quantity of the 
drug delivered. Clinical cases of qui- 
nine amblyopia usually involve in- 
gestion of massive doses of the drug 
for the purpose of securing an abor- 
tion or committing suicide. The pur- 
pose of this study was to determine 
the presence or lack of early ERG 
changes in an animal model where 
quantity of drug ingested and mode of 
delivery most closely resembled the 
clinical situation. The rabbit retina 
was chosen because of its minimal 
retinal vasculature, and therefore 
almost total dependence on the 
choroidal circulation, separating the 
effects of retinal angiospasm from 
direct retinal toxicity. 


Experimental Procedure 


Animals used were female albino rab- 
bits weighing 2.3 to 3.2 kg. The animals 
were dark-adapted for two hours prior to 
the test. They were placed in a restraining 
harness in a copper-shielded room. One 
drop each of 1% proparacaine hydro- 
chloride (Ophthaine), 1% tropicamide 
(Mydriacyl), and 1% cyclopentolate hy- 
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Time After Oral Administration 
of Quinine 


b-Wave, 
a-Wave Doubled 50% Reduction 
Animal (min) 





drochloride (Cyelogyl) was instilled in the 
left eye and a Burian-Allen contact lens 
electrode inserted. Ground electrodes were 
clipped to each 2ar. All preparations were 
performed under low-red illumination. A 
standard ERG was taken. Again under 
low-red illumination, a gastric tube was 
inserted and quinine hydrochloride, 0.5 
gm/kg, suspended in 50 ml of saline solu- 
tion was administered and the ERG moni- 
tored. This dose was chosen as it repre- 
sented an acute lethal dose for 50% surviv- 
al of the group (LD,,). 

Photostimulation was by a xenon gas 
discharge strobe light operated by a photo- 
stimulator routinely set at intensity L, 
though intensities [,-I,, were also used. 
A preamplifier was also used; the voltage 
gain was 28,000 Xinput. A computer of 
average transients (CAT) averaged 20 
consecutive ERGs with printout on an X-Y 
plotter. The system was calibrated prior 
to each experiment. The ERG was record- 
ed from the left eye of the animals. This 
eye was aligned with the strobe light and 
placed 35 cm fram it. ? 


Results 


The Figure shows the ERG changes 
in the first animal, and is representa- 
tive of the results of six experimental 
poisonings. The first recording in the 
Figure, labeled C, is the normal con- 
trol ERG for that animal taken prior 
to the administration of quinine. All 
successive recordings are labeled as 
to the time after administration of the 
poison via gastric tube. 

Changes in the ERG are observable 
as early as 12 minutes after quinine 
administration. The a-wave increases 
in negativity and the b-wave ampli- 
tude, as measured through peak, de- 
creases. The time after administra- 
tion of the quinine at which the am- 
plitude of the a-wave had doubled and 
that of the b-wave was reduced by 
50% is shown in the Table. The de- 
crease of the b-wave progresses to the 
point where the peak of the dimin- 
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Min 
12 
45 
60 
Hr 3 


30 msec 


AA 


ERG tracings taken immediately prior to (C) and directly after oral administration of quinine. 
Within minutes, an increase in a-wave negativity accompanied by a decrease in b-wave amplitude 


occurs. 


ished b-wave, which could always be 
identified, is below the base line. In 
effect, the ERG takes on a more pho- 
topic form. However, the b-wave nev- 
er disappears completely. 

Recovery occurred as a simultane- 
ous growth of b-wave and a decrease 
in a-wave negativity. A distinct trend 
toward recovery in the ERG, as mea- 


sured by b-wave amplitude above the 
base line, was seen in all animals 
except No. 6. This occurred at 180 
minutes in animal 1, at 80 minutes in 
animal 2, at 166 minutes in animal 3, 
at 50 minutes in animal 4, and at 150 
minutes in animal 5. The three ani- 
mals surviving 24 hours showed a 
complete recovery of the a- and b- 
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waves. During our time of observa- 
tion, we failed to find the second de- 
crease in the ERG amplitudes as de- 
scribed by Hommer* in his clinical 
cases. This is not surprising in view of 
lack of retinal vasculature in rabbits. 


Comment 
As has been stated before, 
Hommer? found a- and b-wave 


changes early in the course of three 
clinical cases of quinine poisoning. 
This was followed by a rapid return of 
the ERG towards normal and then by 
a second decline in b-wave amplitude. 
He felt that the second decline in the 
ERG was due to late vascular 
changes, but that the early ERG al- 
teration represented a direct toxic 
action of quinine on the retina. In 
support of this argument, he cited 
animal experiments," but none of 
these resembled the clinical cases 
either in mode of administration of 
the quinine or in degree of ERG alter- 
ation. The experimental model de- 
scribed in this investigation imitates 
the clinical situation much more 
closely in the mode of administration 
and confirms that there are very ear- 
ly ERG changes in quinine poisoning, 
which in view of the lack of retinal 
vasculature in the rabbit, we believe 
to be the result of a direct action of 
the drug on the retina. 

Electroretinogram changes begin 
within minutes after ingestion of the 
drug. They are very similar to the 
effect seen in other acute retinal in- 
toxications.*' The falling edge of the 
a-wave is interrupted only by such b- 
wave as remains. 

The toxicity of quinine is reversible 
and the ERG returns to normal with- 
in 24 hours in animals who survive 
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the poisoning. As would be expected 
in view of the animal model used, we 
failed to detect any second decrease in 
the b-wave as described by Hommer? 
in his clinical cases, which he as- 
cribed to retinal vascular constric- 
tion. 

Our results confirm Hommer’s con- 
tention that there is indeed an imme- 
diate ERG change in quinine poison- 
ing. This fact in and of itself militates 
against the view that the ganglion 
cells are the site of quinine toxicity. 
That contention is based on the al- 
leged lack of ERG changes in acute 
quinine poisoning during a period 
when, in clinical cases, the great- 
est degree of amblyopia actually 
éxisis? 

A critical review of the histologic 
evidence used in support of the view 
that the ganglion cell is the primary 
site of retinal toxicity indicates that 
it is derived from long-term experi- 
ments,?*!*+2° and therefore, poten- 
tially due to late secondary effects. 
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logical Diseases and Blindness, US Department 
of Health, Education, and Welfare. 

At the time of this investigation, Dr. Cibis was 
supported by a postdoctoral research fellowship 
1-F02-EY44718-01 from the National Eye Insti- 
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Keratoconjunctivitis Sicca 
Induced by Phenazopyridine in Dogs 


Gary M. Bryan, DVM, Douglas H. Slatter, BVSc, Pullman, Wash 


A commercial preparation containing 
phenazopyridine hydrochloride was ob- 
served to cause an acute reduction of tear 
secretion in two dogs, resulting in severe 
keratoconjunctivitis sicca. Similar results 
were obtained experimentally by treating 
three dogs with pure phenazopyridine. No 
disturbance of tear flow was seen in two 
experimentally treated cats. 


eratoconjunctivitis sicca (KCS) 
K is relatively common in dogs. 
Diminished tear flow results in an in- 
crease in the relative amount of mu- 
cin in the conjunctival sac, dryness 
with irritation of the conjunctiva and 
cornea, and if prolonged, corneal 
changes leading to opacity, pigmenta- 
tion, and ulceration. Tear flow, as 
measured by the Schirmer test, var- 
ies widely, but averages 20 mm/min 
from the unanesthetized canine 
eye.” Values below 6 to 8 mm/min 
are uncommon, and are usually asso- 
ciated with signs of KCS.' 

Most KCS in dogs is of undeter- 
mined origin, although several possi- 
ble causes are recognized. Congenital 
defects of lacrimal function do occur, 
but must be considered rare.* Xe- 
rophthalmia due to avitaminosis-A 
probably does not occur naturally in 
dogs.t Trauma to the orbit and lacri- 
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mal glands can reduce tear flow and 
has been associated with KCS.’ Ca- 
nine KCS often occurs secondary to 
diseases of the conjunctiva, such as 
chronic purulent conjunctivitis, that 
can damage the lacrimal glands or 
their ducts. Canine distemper may 
produce an acute dacryoadenitis with 
a conjunctivitis, resulting in a severe 
KCS. Drug-induced KCS in dogs has 
only recently been reported. Several 
animals receiving sulfadiazine orally 
for more than a month developed 
KCS.° 

Many of the conditions that cause 
KCS in humans have not been report- 
ed to be present in dogs. These in- 
clude Sjoegren syndrome, Stevens- 
Johnson syndrome, trachoma, and 
ocular pemphigus.* Previous at- 
tempts to cause KCS in dogs experi- 
mentally have been unsuccessful. It 
is difficult to eliminate the secretions 
of the lacrimal, nictitans, and acces- 
sory lacrimal glands by surgical or 
radiological methods without injur- 
ing the globe.®7 


Materials and Methods 


A commercial preparation containing 
oxytetracycline hydrochloride, glucosa- 
mine hydrochloride, sulfamethizole, and 
phenazopyridine hydrochloride ( Urobiotic) 
was being evaluated for its effectiveness in 
the treatment of cystitis in dogs. Two cap- 
sule sizes were available, differing only in 
the amount of oxytetracycline hydrochlo- 
ride they contained, so that the dose rates 


were determined by the set proportion of 


each drug in the two preparations. The 
dogs were treated with respect to their 





Right eye of dog treated with phenazopyri- 
dine hydrochloride to induce KCS. Note thick 
tenacious discharge adhering to cornea. 


size, with daily dose rates of oxytetracy- 
cline, 40 to 60 mg/kg; sulfamethizole, 40 to 
110 mg/kg; and phenazopyridine, 8 to 22 
mg/kg. 

No ocular side-effects were anticipated 
or observed until two small dogs (< 7 kg) 
were treated with this preparation. The 
dosage of all three drugs that they re- 
ceived was in the high range. One dog 
started showing ocular discomfort on the 
seventh day of medication and the other 
on the eighth or ninth day. Both dogs were 
returned because of the eye problems; the 
owners reported that there was a sudden 
onset of squinting, rubbing at the eyes 
(symptoms of conjunctival erythema), and 
a tenacious mucoid discharge. Both pa- 
tients were hospitalized for observation 
and initial treatment. Both had zero tear 
flow as measured by the Schirmer test. 
The discharge was thick and tenacious 


Keratoconjunctivitis Sicca/Bryan & Slatter 


and both the cornea and the conjunctiva 
appeared dry and lusterless. The superfi- 
cial corneal epithelium was excoriated and 
the exposed surface stained lightly with 
1% fluorescein in a diffuse, minutely punc- 
tate pattern. Corneal changes precluded a 
close slitlamp examination of the rest of 
the anterior ocular segment, but miosis 
and sluggish pupillary reflexes were evi- 
dent. 

The two dogs received similar treat- 
ment. The administration of the prepara- 
tion was stopped, although its effect was 
not yet known. They were treated with 
artificial tears, topical antibiotics, and 
atropine in order to maintain mydriasis 
and relieve ciliary spasm. Orally adminis- 
tered pilocarpine hydrochloride (2 mg 
twice a day) was used to stimulate tear 
flow.* It was approximately one week be- 
fore either dog showed any observable tear 
flow, and recovery required another seven 
to ten days. Since then, neither patient 
has exhibited any subsequent ocular ab- 
normalities. 

After the second case occurred, a prelim- 
inary attempt was made to induce KCS 
experimentally with phenazopyridine. Of 
the three active drugs in the medication, 
phenazopyridine was the most likely one 
to have caused the problem. Both oxytet- 
racycline and sulfamethizole have been 
used consistently for many years in the 
treatment of dogs and no reports of ocular 
complications could be found; the doses 
given in both of the above cases were with- 
in the normally recommended limits. In 
man, phenazopyridine is used as a urinary 
analgesic, with recommended daily dose 
rates of 2.5 to 8.5 mg/kg (1971 Physicians 
Desk Reference). Little has been reported 
about its action and use in dogs and no 
recommended dosages could be found. 


Arch Ophthalmol/Vol 90, Oct 1973 


Three normal dogs (4, 6, and 7 kg, re- 
spectively) received phenazopyridine hy- 
drochloride (Pyridium) orally in doses of 
approximately 25 mg/kg. Biomicroscopy, 
direct and indirect ophthalmoscopy, and 
Schirmer tear tests had revealed no abnor- 
malities prior to the treatment with the 
drug. Within seven to ten days, all three 
dogs developed signs of KCS (Figure) and 
had Schirmer tear test values below 10 
mm/min. In two, the signs were very se- 
vere, with total xerophthalmia, and in the 
third, the signs were less severe and slight 
lacrimal secretion remained. Conjunctival 
scrapings, stained with Giemsa, showed 
conjunctival epithelial cells and increased 
numbers of neutrophils. Two normal cats 
were treated with the drug dosage of 25 
mg/kg/day for two weeks, with no observa- 
ble ocular abnormalities and no detectable 
decrease in tear flow. 


Comment 


There have been few specific cases 
in which drug-induced KCS was diag- 
nosed in a dog.?* Most cases of KCS 
are considered to be idiopathic and 
the cause remains obscure. This re- 
port does indicate that phenazopyri- 
dine is capable of causing, in dogs, a 
reduction in tear flow resulting in 
KCS. The mode of action of the drug 
is unknown, but the effect appears to 
be dose-related. These observations 
are significant because the drug may 
be used to create a model KCS state 
in the dog and also because the drug 
is used widely in the treatment of 
man. It is recommended that prepa- 
rations containing phenazopyridine 


should not be used to treat dogs until 
more is known of its effects. The pre- 
liminary findings reported here need 
to be confirmed by additional con- 
trolled experiments that will deter- 
mine the mode of action of the drug 
and the minimum dose required to 
induce KCS. We are currently en- 
gaged in such studies. 


Key Words. — Keratoconjunctivitis sic- 
ca; xerophthalmia; phenazopyridine; 
tears; lacrimal gland. 


Nonproprietary Name and 
Trademarks of Drug 


Phenazopyridine hydrochloride — Diri- 
done, Mallophene, Phenazodine, Phen- 
ylazo, Pirid, Urodine. 
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Functional and Ultrastructural 
Changes in Cryopreserved Corneas 


Diane L. Van Horn, PhD; Henry F. Edelhauser, PhD; 


Janet DeBruin, Milwaukee, Wis 


Rabbit corneas were cryopreserved ac- 
cording to the method of Kaufman and 
Capella with a controlled rate of freezing 
and dimethyl sulfoxide as the cryoprotec- 
tive agent or by extreme modifications of 
that method. There was less than a 50% 
decrease in corneal oxygen consumption 
(Qo,) in those corneas that were frozen and 
thawed according to the standard method, 
whereas Qo, was decreased hy two thirds 
in the other groups. Ultrastructural 
changes in the epithelial and endothelial 
cells were also less severe in those cor- 
neas frozen by the standard method. The 


stromal cells appeared to be protected - 


from structural damage in all experimental 
groups. 
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uman corneas, frozen shortly 
after death of the donor, are 
being used successfully for transplan- 
tation at several medical centers.!? In 
order for the grafted tissue to remain 
transparent, the viability of the endo- 
thelium is essential. In order to main- 
tain endothelial viability, the corneal 
tissue is frozen in the presence of a 
cryoprotective agent, dimethyl sul- 
foxide, at a slow, controlled rate over 
liquid nitrogen.# 

One advantage of using cryopre- 
served corneal tissue for transplanta- 
tion is that prolonged storage and 
transportation of donor material en- 
ables maximum utilization of tissue 
that is in good condition on a world- 
wide basis. Many surgeons, however, 
have been reluctant to use the tissue 
without knowing the effects of the 
freezing and thawing procedure on 
cellular structure, metabolism, and 
function.2 The purpose of the present 
investigation , therefore, was to com- 
pare the effects of the standard 
method of cryopreservation and ex- 
treme modifications of that method on 
corneal oxygen consumption (Qo,) 
and cellular ultrastructure. 


Experimental and Control 
roups 


Rabbit eyes were enucleated after 
the animal (3.5 kg albino rabbits) was 
killed, and the corneas were excised. 
Corneal oxygen consumption and 
cellular changes were studied in the 


following experimental groups. 

1. Controlled-Rate Freezing. ~ a. 
With Dimethyl Sulfoxide in Cryopro- 
tective Solutions.~ According to the 
standard method of Kaufman and 
Capella, freshly excised corneas were 
incubated for a total of 40 minutes-in 
a series of four cryoprotective solu- 
tions containing increasing concen- 
trations of dimethyl sulfoxide and 
sucrose in 25% human serum albu- 
min (salt-poor).4 The tissue was frozen 
over liquid nitrogen at a slow, con- 
trolled rate (1.25 to 1.5 C/min) to —80 
C and stored at —196 C (Fig 1). When 
needed, the cornea was carefully 
thawed at 60 C for 80 seconds, re- 
moved from the solution, and incu- 
bated in 25% albumin for ten minutes 
to remove the dimethyl sulfoxide and . 
partially rehydrate the tissue. 

b. Without Dimethyl Sulfoxide in 
the Cryoprotective Solutions.—This 
group of corneas was treated in the 
same manner as those in the pre- 
viously mentioned section, except 
that there was no dimethyl sulfoxide 
in the cryoprotective solutions. 

2. Quick Freezing.—a. With Di- 
methyl Sulfoxide in the Cryoprotective 
Solutions. — Each cornea in this group 
was passed through the four cryopro- 
tective solutions, but quick-frozen (18 
C/minute) in the fourth solution by 
immersing the vial containing the 
cornea directly into liquid nitrogen 
(Fig 1). The thawing procedure and 
post-thaw incubation ‘were performed 
as in group 1. 
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Fig 1.—Typical freezing curves. Left, Cornea 
frozen over liquid nitrogen at controlled rate of 
1.25 C/min to —10C (A to B). After plateau (B to 
C), fan completes cooling at faster rate (C to D). 
Right, Frozen by immersion in liquid nitrogen. 
Temperature decreases at 18 C/min (A to B) 

with no plateau. 


b. Without Dimethyl Sulfoxide in 
the Cryoprotective Solutions.—This 
group of corneas was treated in the 
same manner as those in the pre- 
viously mentioned section, except 
that there was no dimethyl sulfoxide 
in the cryoprotective solutions. 

3. Controls.—The following con- 
trol groups were also studied: freshly 
excised corneas; excised corneas from 
eyes stored in a moist chamber at 4 C 
for 40 minutes; freshly excised cor- 
neas incubated in each of the four 
cryoprotective solutions (with di- 
methyl sulfoxide) at 4 C for a total of 
40 minutes; and fresh corneas trau- 
matically frozen by direct immersion 
into liquid nitrogen. 


Corneal Oxygen Consumption 


Following thawing and ten min- 
utes of incubation in albumin, cry- 
opreserved corneal tissue was incu- 
bated in Krebs-Henseleit bicarbonate 
buffer solution at 37 C for five min- 
utes for temperature equilibration. 
According to the method of one of us 
(H.F.E.), corneal Qo, was then mea- 
sured with a Clark-type electrode in a 
modified biological oxygen monitor 
for 20 minutes at 35 C (unpublished 
data). The buffer solution contains 
glucose and the ions necessary to 
maintain normal corneal metabolism 
during the measurement. Corneal 
Qo, of nonfrozen control corneas was 
measured without the five-minute 
temperature equilibration. 


Electron Microscopy 


Three or more corneas from each 
group, after measurement of Qo,,, 
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Fig 3.— Stromal cell of fresh control rabbit cornea following measurement of Qo,. All membranes 
are intact, profiles of endoplasmic reticulum (ER) are linear, and chromatin in nucleus (N) is evenly 
dispersed. Collagen (C) is regularly arranged (x 15,200). 





thelial cells have electron-dense cytoplasm and swollen mitochondria (m). Chromatin in nuclei (N) 
is evenly dispersed, profiles of endoplasmic reticulum (ER) are linear, and intercellular spaces (IS) 
are normal width (original magnification x 6,400). 


were fixed in 2.67% glutaraldehyde, 
postfixed is osmium tetroxide, and 
embedded in an epoxy resin. Ultra- 
thin sagittal sections were stained 
with uranyl acetate and lead citrate 
for electron microscopy. 


Results 


Corneal Oxygen Consump- 
tion. — The values obtained for Qo, in 
control and experimental corneas are 
summarized in the Table. 

Corneal oxygen consumption in 


control corneas from whole eyes 
stored at 4 C for 40 minutes, was 
0.731 O,/mg dry weight; in corneas 
that were incubated in the cryopro- 
tective solutions (with dimethyl] sulf- 
oxide) at 4 C for 40 minutes, it was 
0.66u1 O,/mg dry weight. These val- 
ues are not significantly different 
from each other. 

In corneas that were frozen with 
dimethyl sulfoxide at a controlled 
rate (according to the method of 
Kaufman and Capella), Qo, (0.371 
O,/mg dry weight) was decreased by 
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Fig 4.—Epithelium and stroma (S) of cornea 
that was traumatically quick-frozen without 
cryoprotective solutions. Superficial cells have 
sloughed off during QO, measurement. Re- 
maining basal cells are swollen with pyknotic 
nuclei (N) and disrupted cytoplasmic organelles 


and membranes (original magnification 


x 4,500). 


Fig 6.—Epithelium, basement membrane 
(BM), and stroma (S) of cornea frozen at a slow, 
controlled rate with dimethyl sulfoxide (group 
la). Most basal epithelial cells are flattened, 
but otherwise similar in appearance to nonfroz- 
en controls. N indicates nucleus (original mag- 
nification x 5,200). 
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Fig 5.— Stromal cell in same cornea as in Fig 4 has swollen endoplasmic reticulum (ER), discon- 
tinuities in plasma membrane, and clumping of chromatin in nucleus (N). Stromal swelling is appar- 
ent by increased distance between collagen (C) fibrils (x 27,000). 


Corneal Qo, (Mean + SE) 


Group pl 0,/mg Dry Weight No. 
Freshly excised 0.83 + 0.05 8 
8 


Stored at 4 C for 40 minutes 0.73 + 0.04 
Incubated in cryoprotective solutions at 























4C for 40 minutes (with dimethyl 0.66 + 0.03 9 
sulfoxide) 
Traumatically frozen by immersion in 0.20 + 0.02 8 





liquid nitrogen 









Experimental groups 
Frozen at controlled rate (1.25 C/min) 







With dimethyl sulfoxide* 0.37 + 0.03 10 
Without dimethyl sulfoxide 0.25 + 0.03 12 ® 
Quick-frozen (18 C/min) 
With dimethyl sulfoxide 0.21 + 0.02 ti 
Without dimethyl sulfoxide 0.18 + 0.02 10 
*Kaufman and Capella method. 
Fig 7.—Some basal epithelial cells in the same cornea as in Fig 6 were swollen with cytoplasmic 
and nuclear (N) disorganization. Keratocyte has shrunken nucleus, but other organelles are nor- 
mal. BM indicates basement membrane; S, stroma (original magnification x 4,400). 
= 


Cryopreserved Corneas/Van Horn et al 


jea < 4 ej pEr ty l 
A o E 
y e a -uE ooh. Ae 


=_— se 


Fig 8.— Epithelium of cornea quick-frozen with dimethyl sulfoxide (group 2a). Chromatin in nuclei 
(N) is severely clumped in basal cells, and membranes are discontinuous. Epithelium was similar in 
groups lb and 2b. BM indicates basement membrane; S, stroma (original magnification x 3,000). 
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Fig 9.—Stromal cell in quick-frozen cornea illustrates appearance of most stromal cells in all 
experimental groups. Endoplasmic reticulum (ER) is intact, nuclear (N) chromatin is clumped, mito- 
chondria are difficult to identify, and the plasma membrane is discontinuous. Collagen (C) is regu- 
larly aligned (original magnification x 8,500). 





Fig 10.—Endothelium of control, nonfrozen cornea. All cellular organelles, nuclei (N), mitochon- 
dria (m), and endoplasmic reticulum (ER) are normal in appearance (original magnification 
x 10,000). 





almost one half when compared to the 
above nonfrozen control corneas; cor- 
neal oxygen consumption decreased 
by about two thirds in control corneas 
that were traumatically frozen and in 
experimental corneas that were 
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quick-frozen or frozen without di- 
methyl sulfoxide. The values for Qo, 
in groups 1b, 2a, and 2b are not signif- 
icantly different from the value for 
the traumatically frozen controls, but 
are significantly different from the 


value for corneas frozen by the meth- 
od of Kaufman and Capella (group 1a) 
(P =.01). 

Electron Microscopy.— Epithelial 
and Stromal Cells.—CONTROL COR- 
NEAS. — In all of the nonfrozen control 
corneas (prepared for electron micros- 
copy following measurement of Qo,), 
the epithelial cells contained elec- 
tron-dense homogeneous cytoplasm 
with swollen mitochondria and sparse 
endoplasmic reticulum (Fig 2). The 
nuclear chromatin was evenly dis- 
persed, and the intercellular spaces 
were of normal width. The stromal 
cells in all of the nonfrozen controls 
had extensive endoplasmic reticu- 
lum, few mitochondria, and nuclei 
with evenly dispersed chromatin (Fig 
3). The regular arrangement of colla- 
gen fibrils was maintained in the 
stroma. 

Most of the epithelial cells 
sloughed off of the traumatically fro- 
zen control corneas during the incu- 
bation for measurement of Qo,. The 
cells remained in the solution, how- 
ever, and contributed to the amount 
of oxygen consumed. Those basal cells 
remaining attached to the basement 
membrane had disorganized cyto- 
plasmic components, pyknotic nuclei 
and disrupted cell membranes (Fig 4). 
The stromal cells were electron-lu- 
cent with swollen organelles and 
clumping of the nuclear chromatin 
(Fig 5). The spacing between collagen 
was increased, reflecting the stromal 
hydration that had occurred in this 
group.” 

EXPERIMENTAL CORNEAS.—In cor- 
neas that were frozen at a controlled 
rate with dimethyl sulfoxide (group 
la), most of the basal epithelial cells 
were similar in appearance to non- 
frozen controls, although many were 
flattened (Fig 6). The superficial epi- 
thelial cells (Fig 6) and a few basal 
cells (Fig 7) were swollen with broken 
nuclear membranes and clumped 
nuclear chromatin. In contrast, most 
of the epithelial cells in corneas in ex- 
perimental groups 1b, 2a, and 2b had 
more severe damage. The nuclear 
membranes were disrupted and the 
nuclear chromatin was condensed in 
the basal cells (Fig 8), although the 
plasma membranes were intact and 
the cells remained firmly attached to 
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one another and to the basement 
membrane. 

The stromal cells in all four experi- 
mental groups had well-preserved 
endoplasmic reticulum, although the 
nuclear chromatin was sometimes 
aggregated on the nuclear mem- 
branes (Fig 9). The normal alignment 
of collagen was maintained in the 
stroma, even though some hydration 
occurred during the incubation for 
measurement of Qo,,.° 

Endothelial Cells.—CoNTROL Cor- 
NEAS.—The ultrastructural appear- 
ance of the endothelium of control, 
nonfrozen corneas following the 20- 
minute measurement of Qo, is illus- 
trated in Fig 10 and 11. The endothe- 
lial cells of control corneas that had 
been incubated in the cryoprotective 
solutions with dimethyl sulfoxide at 4 
C for 40 minutes (Fig 11) are similar 
in appearance to those in freshly ex- 
cised control corneas (Fig 10). The 
nuclear chromatin is evenly dis- 
persed, subcellular organelles are of 
normal configuration, the intercellu- 
lar junctions are narrow, and the 
terminal bars are intact. Control cor- 
neas that were traumatically frozen, 
however, had severe endothelial 
damage (Fig 12). Cellular organelles 
were swollen, membranes were bro- 
ken, cytoplasm was lost, and the nu- 
clei were pyknotic. 

EXPERIMENTAL CORNEAS. — Corneas 
that were frozen according to the 
method of Kaufman and Capella 
(group la) had many normal appear- 
ing endothelial cells (Fig 13). The 
chromatin in the nuclei was evenly 
dispersed and all membranes were 
intact. Subcellular organelles were 
similar in appearance to those in the 
nonfrozen control corneas. The con- 
centric arrangement of the mito- 
chondrial cristae was pronounced. 

In corneas that were frozen at a 
controlled rate without dimethyl sulf- 
oxide (Fig 14), most cells appeared 
damaged following measurement of 
Qo,. In these cells, the cytoplasm, 
endoplasmic reticulum, and mito- 
chondria were swollen. A few cells, 
however, had less damage and were 
similar in appearance to those in non- 
frozen controls (Fig 14). 

In contrast, many of the endotheli- 
al cells in corneas that were quick- 
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Fig 11.—Endothelium of nonfrozen control cornea that had been incubated in cryoprotective 
solutions for 40 minutes at 4 C. Nuclear (N) chromatin is evenly dispersed, cell membranes are in- 
tact, and mitochondria (m) and endoplasmic reticulum (ER) are normal. Intercellular junctions (IJ) 


are narrow (original magnification x 16,200). 
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Fig 12.— Endothelium of control cornea that was frozen to —196 C by direct immersion into liquid 
nitrogen. All cells were severely damaged, as evidenced by pyknotic nuclei (N), broken membranes, 
swollen endoplasmic reticulum (ER), and mitochondria (m) (original magnification x 9,200). 
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Fig 13.— Endothelium of cornea frozen at controlled rate with dimethyl sulfoxide (group la) ac- 
cording to standard procedure. All subcellular organelles are similar in appearance to nonfrozen 
controls. Mitochondrial (m) cristae are well-defined and intercellular junctions (lJ) are narrow. N 
indicates nucleus; ER, endoplasmic reticulum (original magnification x 11,200). 


frozen with dimethyl sulfoxide had 
minimal disorganization of the cyto- 
plasm but swollen mitochondria, 
endoplasmic reticulum, and nuclei 
(Fig 15). The nuclei of other cells 
were pyknotic. In corneas that were 
quick-frozen without dimethyl sulfox- 
ide, some cells were normal in ap- 
pearance, but most had damaged nu- 
clei, swollen organelles, and separa- 
tions between cells (Fig 16). 


Comment 


The presence of dimethyl sulfoxide 
in the cryoprotective solutions appar- 
ently has no adverse effect on the Qo, 
or ultrastructure of the nonfrozen 
corneal tissue. When compared to 
freshly excised rabbit cornea, Qo, was 
significantly decreased (P<.01) in 
corneas stored at 4 C and in corneas 
incubated in the cryoprotective solu- 
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Fig 14.—Endothelium of cornea frozen at controlled rate without dimethyl sulfoxide (group 1b). 
Few cells, like one on left, are intact, but most have swollen endoplasmic reticulum (ER), mitochon- 
dria (m), and loss of cellular organization. N indicates nucleus (original magnification x 18,500). 





Fig 15.—Endothelium of cornea quick-frozen with dimethyl sulfoxide. Most cells are intact like 
those illustrated, but nuclei (N), mitochondria (m), and endoplasmic reticulum (ER) are swollen 
(original magnification x 13,400). 


Fig 16.— Endothelium of cornea quick-frozen without dimethyl sulfoxide. Few cells are intact like 
one on left, but most have severe damage, ie, broken membranes, swollen nuclei (N), endoplasmic 
reticulum (ER), and mitochondria (m). Intercellular junctions (IJ) are widened and terminal bars are 
broken (original magnification x 7,200). 
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tions at 4 C for 40 minutes, but there 
was no significant difference between 
the values for the latter two groups 
(Table). There was also no change 
in the ultrastructural appearance of 
the epithelial, stromal, or endothelial 
cells in these groups when compared 
to those of the freshly excised control 
group. 

Following freezing, however, there 
were significant changes in both Qo, 
and cellular ultrastructure. In the 
traumatically frozen control corneas, 
there was a two-thirds decrease in 
corneal Qo, and almost complete de- 
struction of the epithelial and endo- 
thelial cells. Cell death should have 
been produced under such conditions 
and is reflected by the decrease in 
corneal Qo, and the destruction of 
these cells. The stromal cells, on the 
other hand, were swollen with plas- 
ma membrane discontinuities, but 
were apparently protected from com- 
plete lysis by their position between 
the surrounding collagen lamellae. 
The post-thaw survival of stromal 
cells has been shown in autoradio- 
graphic studies to depend on the rate 
of freezing,® and it is unlikely that 
many of these cells were viable. 

Corneal Qo, was also depressed by 
about two thirds in experimental 
groups 1b, 2a, and 2b. All of the epi- 
thelial cells in these groups had se- 
vere nuclear changes and the mito- 
chondria were difficult to recognize. 
The stromal cells were intact and 
normal in appearance, whereas the 
endothelial cells had severe ultra- 
structural damage. 

On the contrary, following cry- 
opreservation by the standard pro- 
cedure (group la), corneal Qo, de- 
creased by less than 50%, and freeze- 
thaw-induced structural damage was 
less severe than in any of the other 
frozen groups. The basal epithelial 
cells were flattened and electron- 
dense, but only a few were swollen 
with loss of nuclear and cytoplasmic 
organization. These structural 
changes may be related to the dehy- 
dration and loss of intracellular po- 
tassium which has been shown to 
occur during the standard procedure 
of cryopreservation.’ The stromal 
cells were no different in appearance 
than those in the other cryopreserved 
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corneas; the higher Qo, in this group 
may therefore be due to the better 
preservation of the epithelial and 
endothelial cells. 

We have previously shown that 
freeze-thaw-induced structural dam- 
age in the endothelium of rabbit cor- 
neas (cryopreserved according to the 
method of Kaufman and Capella) is 
reversible during short-time rehydra- 
tion in Kinsey medium, saline solu- 
tion and albumin, or in vivo in 
aqueous humor of a recipient rabbit 
eye prepared for penetrating kerato- 
plasty.’ In the present study, the 20- 
minute incubation for measurement 
of corneal Qo, in Krebs-Henseleit 
bicarbonate. solution serves to rehy- 
drate the tissue. The incubation also 
reverses freeze-thaw-induced struc- 
tural damage in all of the endothelial 


1. Kaufman HE, et al: Living preserved cor- 
neal tissue for penetrating keratoplasty. Arch 
Ophthaimol 76:471-474, 1956. 

2. Schultz RO: The laboratory evaluation of 
cryopreserved corneal tissue. Trans Am 
Ophthalmol Soe 69:563-608, 1971. 

3. Mathieu M: Results obtained in perforating 
keratoplasty with preserved corneas using liq- 
uid nitrogen. Trans Am Acad Ophthalmol Oto- 
laryngol 74:399-405, 1970. 

4, Kaufman HE, Capella JA: Preserved cor- 


318 Arch Ophthalmol/Vol 90, Oct 1973 


cells of corneas frozen and thawed by 
the method of Kaufman and Capella, 
but it does so in only a few of the en- 
dothelial cells in the other experi- 
mental groups. 

The results of this study indicate 
that more functional cells are 
preserved when corneas are frozen at 
a slow, controlled rate with dimethyl 
sulfoxide-containing solutions than 
when these factors are changed. The 
functional survival was reflected in 
higher Qo, and less severe ultrastruc- 
tural damage in the epithelium and 
endothelium of the corneas preserved 
by the standard technique. Recent 
metabolic studies in our laboratories® 
have shown that there is a small de- 
crease in overall energy-yielding 


metabolism and a shift toward glyco- 


lytic metabolism in rabbit corneas 
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Electromyographic (EMG) recordings 
from human extraocular and levator mus- 
cles were made during fixation, following, 
vergence, and saccadic movements, and 
during blinks and lateral head tilting. Motor 
units that altered activity with one type of 
movement also did so with eye movements 
of other types or during fixation at another 
gaze position. Recordings made from the 
orbital layers of the muscle (away from the 
globe) showed activity earlier in recruit- 
ment of the muscle, while motor units re- 
corded from layers near the globe became 
active later in the recruitment pattern. 
These findings support the notion that vari- 
ous histologic muscle fiber types are func- 
tionally differentiated on the basis of the 
amount of work that they do, rather than on 
the basis of the type of eye movement to 
which they contribute. 


he human eye can be held steady 

for fixation and can perform 
tracking, saccadic, and disjunctive 
vergence movements. The eyes do 
this in response to visual, voluntary, 
and vestibular influences. The extra- 
ocular muscles serving these func- 
tions have been shown by gross mi- 
croscopy and electron microscopy to 
contain at least two morphologic fiber 
types.'* (The levator is an exception 
because it contains one fiber type.) 
Pharmacologic and electrophysiologic 
techniques in animals also have 
shown a difference in extraocular 
muscle fibers; the orbital layers are 
made up of small tonic-type fibers 
supplied by slower conducting nerves, 
and the deeper layers are made up of 
large diameter, twitch-type muscle 
fibers supplied by fast conducting 
nerves.*7 It has been suggested that 
the different muscle fiber types sub- 
serve the various eye movements; the 
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Division of Labor 


in Human Extraocular Muscle 


Alan B. Scott, MD, Carter C. Collins, PhD, San Francisco 


slower eye movements or vestibularly 
induced postural changes are attrib- 
uted to the slower tonic muscle fibers, 
and the rapid movements are attrib- 
uted to the faster twitch fibers,*!° as 
had been shown in skeletal muscles 
in lower species.''!* Against this 
hypothesis, it has been shown in 
animals that each motor neuron par- 
ticipates in all the types of eye move- 
ment, with the level of activity relat- 
ed to eye position and rate of change 
of eye position.'*-'* This study seeks to 
determine whether various types of 
human eye movements are carried 
out by separate populations of extra- 
ocular muscle fibers and presents in- 
formation on the scheme used to in- 
crease and decrease muscle activity 
with the various gaze movements. 


Methods 


Data from the electromyogram (EMG) of 


22 persons comprised this report. Three of 
these were paid subjects. The remainder 
had the following disorders: exotropia, 4; 
esotropia, 3; trochlear or lateral rectus 
paralysis, 4; orbital trauma, 2; endocrine 
exophthalmos, 2; orbital inflammation, 1; 
myasthenia, 1; Duane syndrome, 1; and 
external ophthalmoplegia, 1. In the abnor- 
mal cases, recordings were taken from the 
normal eye or from muscles with appar- 
ently normal EMG patterns. The patient 
lay supine. A horizontal and a vertical line 
of targets above the patient at 10° inter- 
vals were used for fixation and to calibrate 
following movements. For saccadic move- 
ments, the patient made saccades from one 
target to the next, each 10° apart. The tar- 
get for fixation, following, and vergence 
movements was a moving light or a finger. 
For saccadic movements, the eye from 
which the recording was being made was 
frequently held from moving in order to 
reduce artifact from electrode movement; 
the fellow eye was the one making the 
program of movements. Convergent and 
divergent movements were made usually 
with both eyes open and were made both 
in the saggital plane (symmetrical con- 
vergence) and also along the axis of the 


fixing eye (asymmetric convergence). Hor- 
izontal fusional vergence movements were 
elicited by prisms and by cover-uncover 
testS on two patients with 30 to 40 prism 
diopter phorias during fixation on a sta- 
tionary target. Head tilting was done with 
fixation on a target at two meters with 
the patient sitting. Electro-oculography 
(EOG) or a corneal reflection device was 
used to monitor eye position. Most EMG 
recordings were taken from standard bipo- 
lar concentric 30-gauge needle electrodes. 
Some recordings were taken from elec- 
trodes made with two to ten pairs of 25u 
wires spaced 25y apart, each pair of wires 
being arranged linearly down the shaft of 
a 27-gauge needle and 0.5 mm from its 
neighboring pair. Insertions were made 
into the deep portion of the muscle 
(nearest the eyeball) by passing the elec- 
trode through the muscle until electrical 
activity ceased to be observed and then 
withdrawing the electrode slightly. Super- 
ficial electrode placements were made by 
staying on the outer side of the muscle 
cone and penetrating into the muscle pro- 
gressively until electrical activity was 
observed. An attempt was made to record 
from a position two centimeters or more 
proximal to the muscle insertions. In two 
patients, recordings were made from an 
array of six bipolar electrodes mounted on 
a forceps. Three pairs of wires protruded 
inward from each side about 0.25 mm. 
When the forceps was closed over the mus- 
cle belly, there were separate recordings 
from the superficial and the deep layers of 
the muscle. These experiments were done 
at the time of strabismus surgery under 
topical proparacaine hydrochloride anes- 
thesia. 


Results 


Fixation and Tracking Move- 
ments. — Each of the 32 units identi- 
fied during fixation changed its fre- 
quency if fixation was in a different 
gaze position and altered its frequen- 
cy during tracking movements from 
one position to another. During track- 
ing movements, where the muscle 
worked as agonist, there was a pro- 
gressive increase in firing frequency 
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that diminished slightly as the eye 
attained the new gaze position. The 
frequency of activity was the same for 
each fixation position whether that 
position was attained by saccadic 
movement or by tracking from the 
previous target position. As fixation 
moved from the inhibited gaze posi- 
tion, “off” to the field of action, “on”, 
the motor units that begin activity for 
fixation early in the “on” direction 
were generally those in the superfi- 
cial layers of the muscle away from 
the globe. These progressively in- 
creased activity with gaze into the 
“on” direction (Fig 1). Muscle fibers 
that begin their activity for fixation 
later in the “on” gaze direction were 
deeper in the muscle (Fig 2). During 
experiments with the multiple elec- 
trode, a similar pattern is seen with 
the amplitude of EMG increasing 
first in the electrodes recording from 
the superficial sites (Fig 3). Units 
that recruit early had a slow increase 
in firing frequency as fixation moved 
into the “on” direction, while units 
that recruited later increased fre- 
quency more rapidly (Fig 4). Other 
units (not shown in this Figure) also 
showed an increase of frequency with 
changing fixation position and with 
the slopes converging to peak fre- 
quency at extreme “on” gaze. - 
Vergence.— Units identified for 
participation in fixation and follow- 
ing movements could be shown to 
change activity when that eye was 
moving during accommodative or fu- 
sional vergence (Fig 5.). 
. Saccadic Movements.—As_ the 
fixation position was shifted by 10° 
saccades from inhibition to a highly 
innervated fixation position, each of 
the 19 individual units identified dur- 
ing the saccadic burst could also be 
identified during fixation; often only 
much further into the field of action of 
the muscle. With each progressive 
saccade, the unit showed increased 
frequency during the saccade. A few 
units participated only in larger or in 
later saccades giving an increase in 
the number of identifiable units in- 
volved during each in the train of sac- 
cades; however, most units were in- 
volved from the first (Fig 1 and 2). All 
units became inactive during sac- 
cades of 10° in the opposite direction. 
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Fig 1.—EMG of left lateral rectus muscle recorded with electrode tip in superficial position, away 
from globe. Fixation position is changed by 10° saccades, first into “off” direction and then into 
“on” direction. Unit becomes active for fixation after eye has moved 20° into “on” direction. EMG is 
upper trace; eye position is lower trace. R, right. 
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Fig 2.—EMG of left lateral rectus muscle recorded from deep in muscle near globe. Fixation is 
changed by series of 10° saccades into “on” direction. Unit is active for fixation only after eye has 


moved 80° into “on” direction. L, teft. 


This inhibition was not total for small 
saccades or for torsional saccades, 
however. 

Vestibular Counter-rolling, Le- 
vator Activity, and Blinks. — Units 
in vertical muscles active during 
fixation and following movements 
were found to alter activity during 
lateral head tilting to produce tor- 
sion, and individual units within the 
superior rectus muscle participated 
in blinks as well as in various eye 
movements (Fig 6). 

A quantitative description relating 
torsional amplitude, head posture, 
and EMG is beyond the scope of this 
paper and is in separate preparation. 
The levator motor units made rapid 
‘changes with vertical saccades and 
blinks. Saccadic down-gaze move- 
ments larger than 10° are needed to 
cause complete inhibition of the leva- 
tor, and both inhibition and activa- 
tion are less abrupt than for the ex- 
traocular muscles (Fig 7). 


Comment 


The recorded individual motor 
units changed activity with the need 
for more or less action of that muscle, 
no matter what the type of move- 
ment. This evidence is against the 
speculations that the various types of 
eye movement are served by separate 
populations of muscle fibers. The lin- 
ear frequency-position correlation of 
Fig 4 is a virtual duplication of the 
data from the monkey - oculomotor 
nuclei except that peak frequency is 
lower in the human.’ There is, there- 
fore, aspectrum of involvement of the 
motor units. At one end are units 
providing rather steady low-level 
force for the primary position, with 
slow increase in activity with gaze 
into the field of action. These units 
are turned off only with extreme gaze 
or large saccades out of the field of 
action of the muscle. At the other end 
of the spectrum are units involved 
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Fig 3.— Multiple needle EMG of left medial rectus muscle as it increased activity during series of 
saccades. Eye position is top trace in each section, most superficial electrode is next trace, and 


deepest electrode near globe is lowest trace. 
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Fig 5.— EMG of right medial rectus muscle recorded with single motor unit during following move- 
ment, top, and during accommodative convergence, bottom. 


only for extreme gaze or saccadic 
movement into the field of action of 
the muscle. Our data indicate that 
the muscle fibers that recruited ear- 
lier and worked more steadily were in 
the outer muscle layers away from 
the globe. The high capillary density, 
the high complement of oxidative 
enzymes, and numerous mitochon- 
dria found in the outer muscle fibers 
would match the needs of these fibers 
for aerobic metabolism.!! The deeper 
muscle layers near the globe con- 
tained fibers that recruited later. 
These are supplied with glycolytic 
enzymes and fewer mitochondria. !! 
This would match the high output- 
short duration of their activity, espe- 
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cially during saccadic movements. 
Evidence is strong in skeletal muscle 
that the type of muscle structure is 
determined by the innervation pat- 
tern, with the muscle characteristics 
being able to adapt to the frequency 
of innervation or to the amount of 
work to be done.'®?° The spectrum of 
innervation thresholds for the extra- 
ocular muscle would, by analogy, be 
expected to give rise to the spectrum 
of muscle fiber types seen histologi- 
cally. However, the single muscle 
fiber type in the levator is not in 
keeping with this notion, and multi- 
ple en grappe nerve endings seen in 
extraocular muscles are not acquired 
in skeletal muscles. 
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Fig 4.—Frequency of unit discharge (hertz) 
for various fixation positions is plotted as trian- 
gles for unit 93-2 (Fig 1) and as circles for unit 
103-1 (Fig 2). 


Recently developed clinical tests to 
guide strabismus management meas- 
ure the speed of saccadic and follow- 
ing movements and the active force 
changes during these movements.*!** 
This study validates such tests in 
that muscle fibers contributing to 
alignment contribute also to the eye 
velocity and active force measured in 
these tests. Current weakening oper- 
ations to align the eyes also reduce 
rotation amplitude.** This work pro- 
vides a rationale to seek procedures 
that might weaken preferentially the 
fibers that recruit early and hold the 
eye near the primary position, leav- 
ing intact those fibers that contribute 
force mainly for larger amplitudes of 
rotation. Finally, the pathophysiolo- 
gy of nonaccommodative concomitant 
strabismus may be an abnormality of 
the spectrum of innervation. An ab- 
normally large proportion of units 
recruiting early in the “on” direction 
or units increasing discharge rates 
too rapidly with position change are 
possibilities we are pursuing. 
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Nonproprietary Name and 
Trademarks of Drug 


Proparacaine — Alcaine, Ophthaine. 
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Based on the evidence that cataracts 
degrade image resolution, primarily by 
light scattering, an attempt was made to 
see through a cataract by optically com- 
pensating for the scattering. The technique 
employed is known as phase aberration 
balancing by use of holography. Using such 
a holographic filter, resolution through an 
in vitro human cataract was improved from 
20/200 to better than 20/15. 


hen an excised cataract is 

studied on an optical bench, 
light transmitted through the cata- 
ract suffers one of two fates. Some of 
the light is absorbed (by the yellow- 
brown nucleus), and most of the light 
is scattered. 

Since every cataract is different, 
the proportion of absorption and scat- 
tering will vary, as will the actual 
amount of absorption and scattering. 

The absorbed light is lost and can- 
not be reclaimed. However, the scat- 
tered light does get transmitted, but 
in so scrambled a fashion that no 
meaningful image can be seen. Such 
a scrambling of light rays traveling 
through a turbid medium is some- 
what akin to the transmission of a 
telephone message over a noisy line. 
The original message emerges at the 
other end, but unclear because it is 
buried in the noise. 
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Holographic Filter to Negate 
the Effect of Cataract 


David Miller, MD, Boston; Joel L. Zuckerman; George O. Reynolds, Burlington, Mass 


Can meaningful information be 
wrung from the “noisy” light wave- 
front that has passed through a cata- 
ract? 

A second analogy at this point 
might help the reader follow the ap- 
proach that was taken. If one at- 
tempts to look through the old, 
weathered, plastic rear window of a 
convertible automobile, very little 
detail can be seen because the light 
striking the roughened surface be- 
comes diffused in all directions. How- 
ever, when the rear window is 
splashed by rain, and all the cracks 
and streaks are smoothed out by the 
rain water, the window becomes 
transparent. 

If the cataract scatters light be- 
cause it has the optical equivalent of 
the pits and scratches on the 
weathered plastic window, a filter can 
be made that would cancel out the 
imperfections, much like the film of 
rain water. 

The cataract, in reality, doesn’t 
have pits and scratches, but the phys- 
icist would describe the cataract by 


stating that it introduces a random 
phase aberration on the incident opti- 
cal wave front because of its scatter- 
ing centers. Recall that as the light 
leaves an object, each light wave had 
a meaningful relationship with each 
other emerging wave producing a 
well-defined wavefront. A sharp im- 
age will faithfully reproduce those 
relationships. However, each scatter- 
ing center in the cataract forces that 
part of the optical field passing 
through it to “forget” how it is related 
to the rest of the optical field. Thus, 
on reconstructing all sections of the 
optical field at the focus of the cata- 
ractous lens, the image of each point 
source will be smeared into discs with 
fuzzy edges. Since a scattering me- 
dium operates on an optical field by 
altering its phase relationships, it is 
very similar to a pitted glass plate 
(such as bathroom window glass or a 
sandblasted plate), which also inter- 
feres with image formation by tamp- 
ering with the original phase rela- 
tionships. 

We are now in a position to see how 


Fig 1.— Addition of corrector plate to cataract to eliminate aberrations. 
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Fig 2.— Method of recording phases of reflected waves relative to a coherent reference beam. 


the effects of an excised cataract 
might be compensated optically on 
the optical bench. Let us consider the 
cataract to act in a fashion similar to 
a plate with random pits on its sur- 
face as shown in Fig 1. That is, con- 
sider the ripples as representative of 
the distorted wave front emerging 
from the cataract. If we also had a 
complementary plate, one whose pits 
and ripples match exactly those of a 
cataract, except that wherever there 
is a peak or valley on the cataract, the 
complementary plate has a valley or 
peak, the superimposition of the cata- 
ract and the complementary plate 
will result in a cancellation of all ir- 
regularities. 

In actuality, the technique used to 
restore the proper phase relation- 
ships was to introduce additional 
phase relations onto the distorted 
wavefront, which smoothed out the 
distorted wave in a point-by-point 
fashion. 

To construct the complementary 
plate, we must have a detailed de- 
scription—a map—of the pits and 
ripples equivalent to a cataract’s ef- 
fect on phase. To describe a map 
whose changing contours are them- 
selves small, laser light must be used 
to etch the map. A hologram of the 
cataract is such a map. 

When the hologram (developed 
film) is then reilluminated with the 
laser, two relevant waves emerge. 
One will yield the real image of the 
cataract, and the other, called the 
complex conjugate, has the opposite 
phase of the first. This complex conju- 
gate wave is the precise complemen- 
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tary wave of the cataract, ie, it fills in 
the hills and valleys of the cataract 
that we are looking for (Fig 1). Using 
this complementary wave, properly 
registered relative to the cataract, 
makes it possible to correct the phase 
distortion produced by the lens. This 
would permit the formation of a clear 
image through the cloudy lens. 

A similar problem faced optical 
physicists when they attempted to 
track objects in space. How would 
they be able to image objects in space 
in the presence of a diffusing media 
such as clouds, smoke, and air drafts? 
With the advent of lasers and holog- 
raphy,'* methods were evolved for re- 
storing images degraded by diffusing 
media.** 

This paper will chart our attempt 
to apply phase aberration balancing 
techniques, using holography, in or- 
der to eventually see through excised 
human cataracts. 


Holography 


Since we have mentioned hologra- 
phy, perhaps a brief description of the 
theory and the process would be help- 
ful here. 

Although it is impossible to record 
the phase relationships of the reflect- 
ed waves relative to themselves, the 
phases of the reflected waves relative 
to an external reference wave coher- 
ent with the incident wave can be 
recorded. Such coherent optical 
waves are typical of the light pro- 
duced by lasers. Indeed, it required 
the advent of the laser and the coher- 
ent beams it produces to make the 
whole field of holography possible. 





Fig 3.— Top, “E” taken through random col- 
lection of opaque spots. Center, “E” taken 
through phase plate with random pits and 
ripples. Bottom, “E” taken through actual 
cataractous lens. 


In Fig 2, a typical method for re- 
cording relative phases of reflected 
coherent optical beams is given. A 
laser beam is made to pass through a 
beam splitter. One beam (reference 
beam) is allowed to fall directly on a 
detector (film). The other beam 
strikes an object and the reflected 
rays are scattered, a portion of them 
also falling on the detector. Instead of 
one optical field falling on the detec- 
tor, we now have two, which are the 
object field and the reference field. 
These two fields gave rise to a pattern 
of interference fringes, the frequen- 
cies of which (number of fringes per 
millimeter at position X) reflect the 
phase information of the object waves 
relative to the reference wave. Thus, 
we have stored the needed phase in- 
formation, which is the essence of 
holography. 

Although there exists an infinite 
number of geometries by which a ref- 
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Fig 4.— Top, Mach Zender interferometer for holographic recording. Cataract of phase model is 
imaged onto hologram plate. Bottom, Hologram reconstruction system. Three-bar resolution target 
is imaged through cataract along B,. Rotating ground glass eliminates coherent speckle noise. S 
indicates laser; L,, microscope objective: P, pinhole; L,, collimating lens; M,-M.,, mirrors; B, beam 
splitter; C, cataract; L, field lens; L, imaging lens; H, ‘hologram; B, and B, uncorrected beams; 
B., corrected beam; te imaging lens; T, target; and RGG, rotating ground glass. 


erence wave may be “folded” into an 
object wave and then recorded, all are 
similar because they record both 
amplitude and phase information 
about the object. Basically, hologra- 
phy is a two-step, coherent, projecting 
process in which an interference pat- 
tern between an object illuminated by 
a laser and a reference field (a laser 
beam) is stored on a recording me- 
dium. The resulting photographic 
record is called a hologram. 

To reconstruct an image from the 
hologram, the hologram transparen- 
cy is illuminated by a coherent opti- 
cal beam (laser beam). The image is 
formed at a position determined from 
the type of hologram that was pro- 
duced. Upon reconstruction, conju- 
gate images (either real or virtual) 
appear. We shall be concerned with a 
type of hologram known as a side- 
band Fresnel* hologram. That is, we 
shall record the near field diffraction 
pattern of the laser light scattered by 
an object, and we shall fold the laser 
reference beam in at an angle to the 
film plane. 


Materials and Method 


Initially, we attempted to simulate the 
effects of a cataract on the optical bench. 
The object is a black “E” on a white back- 
ground illuminated by a floodlight. The 
simulation is obtained by projecting the E 
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through a lens that has been covered with 
a clear mask containing a random assort- 
ment of opaque spots of mean size, 100u 
(Fig 3, top). In Fig 3, center, we have 
replaced the mask of random opaque spots, 
by phase mask, which is simply a piece of 
flat glass with a random assortment of pits 
or ripples on one surface. The mean size of 
the pits is also 100u. Figure 3, bottom, 
shows a photograph of the E taken 
through an excised human lens that was 
cataractous. Care was taken to ensure 
that the apertures and exposures were the 
same in all cases. Figure 3, center and bot- 
tom, is more nearly comparable than Fig 
3, top and bottom, which lends credence 
to the idea that a cataract may be modeled 
by a random phase plate. Undoubtedly, 
there is a complementary principle 
because the cataract is neither wholly 
phase nor absorbing, but rather some- 
where in between, however weighted more 
nearly to the phase model. 

To test the validity of the idea that our 
cataract model (phase plate) could be cor- 
rected by phase aberration balancing, we 
first simulated a cataract by coating vase- 
line, with a phase height of about 1 mm 
and a correlation length of about 1004, on 
a glass slide. A hologram was then made of 
the aberrated glass slide. The specifics of 
the hologram formation are shown in Fig 
4, top. 

A 200-milliwatt argon laser tuned to the 
green 5145 Angstrom (s) was used both to 
produce the reference beam and also to il- 
luminate the cataract model. The refer- 
ence beam, after being reflected from mir- 


Fig 5.— Method of monilis cataract, 
mersed in silicone oil, surrounded by spb 
gasket in Rose chamber. 


ror M,, made an angle of 10° with the holo- 
gram plane. Such a relationship produces 
a hologram carrier frequency of 300 
lines/mm, and would allow resolution of 
details within the cataract on the order of 
5u to 6u. By use of a beam splitter, laser 
light passed through the cataract. The 
forward scattered light was collected by 
field lens, L,[F/1.9; 7-inch focal length]. 
Lens L, then placed a 1:1 image of the cat- 
aract onto the plane of the hologram. Be- 
cause of the use of a high energy output 
laser, the exposure time was short and the 
holographic details were sharp. The short 
exposure time is necessary because of the 
presence of random vibrations in the room. 
Once the hologram is developed it is repo- 
sitioned in exactly the same position that 
it was recorded using an X-Y stage driven 
by micrometer heads with a resolution of 
2u. The stage could also be rotated about 
the axis of the system for angular position- 
ing. The reference beam was then blocked 
off as shown in Fig 4, bottom, in order to 
study the resolution through the cata- 
ract hologram filter system. 

A standard, Air Force, three-bar resolu- 
tion chart served as the target, which was 
placed 25 mm behind the cataract and the 
resulting image photographed. This sys- 
tem was applied to 30 cataracts of varying 
degrees of severity. 


Fig 6.—US Air Force three-bar resolution tar- 
get used in experiments. 
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Fig 7.—Image seen through a glass slide 
smeared with vaseline. 


Fare: 2 XY : i 
Fig 9.— Resolution target taken through an 


excised human cataract (counting fingers vis- 
ion) mounted on optical bench. 


Having shown that a hologram could 
compensate for a random phase plate, at- 
tention then turned to a human cataract. 

A cataract extracted from a patient 
(visual acuity counting fingers at 121.92 
cm using the Smith-Miller Patch cryo ap- 
plicator, was then immersed in silicone oil 
(refractive index, 1.4025) and mounted in 
a modified Rose chamber (Fig 5). The 
mounted cataract was placed in the inter- 
ferometric system, along with the holo- 
graphic filter, and resolution was deter- 
mined. 

The same experiment was then per- 
formed on 15 other cataracts. 


Results 


In order to establish the resolution 
of our observation system minus any 
cataract model or hologram, a photo- 
graph of the three bar resolution tar- 
get was taken. An enlargement of the 
target is shown in Fig 6. Using such a 
target, we found that our observation 
system had a resolution cutoff of 100 
lines/mm. 

Figure 7 is a photograph of the res- 
olution target seen through the vase- 
line-covered glass slide. 

Figure 8 is a photograph of the res- 
olution target as seen through the 
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we. 


Fig 8.—Image of resolution target seen 
through vaseline aberrated slide, corrected 
with hologram. 





Fig 10.—Resolution target seen through ex- 
cised human cataract (counting fingers vision) 
corrected with hologram. 


combination of the vaseline-covered 
slide and the correcting hologram. 
Resolution here is 50 lines/mm. A 
visual acuity of 20/60 is equivalent to 
about 50 lines/mm of resolution. 

Figure 9 represents a view through 
a “counting fingers” cataract. 

Figure 10 represents the view re- 
corded through the same cataract, 
now balanced by a correction holo- 
gram. The resolution would be equiv- 
alent to better than 20/20; however, 
the contrast is reduced. 

In a series of almost 30 excised cat- 
aracts, resolution could always be 
improved substantially with the holo- 
graphic filter. 


Comment 


The production of a relatively 
sharp image of a resolution target, by 
the combination of an excised cata- 
ract and holographic filter, has prov- 
en that the cataract may be described 
primarily as a scatterer, or more tech- 
nically, as a phase aberrator. This 
agrees with the work of Trokel? and 


Phillipson,” and the theories of Bene- 
dek."! 

It should be pointed out that align- 
ment of all the optical elements in 
this system is critical and must be 
precise to about ly to 3p. 

Although the image could be re- 
solved through the cataract, the con- 
trast of the image as seen through the 
correction system is seldom sharp. 
This suggests a second system of scat- 
tering centers in the cataract, whose 
size is smaller than that which can be 
compensated by the hologram. These 
centers cast a haze over the image, 
reducing contrast (increasing the 
glare effect). An attempt to correct for 
these centers would require align- 
ment and spacing of the system to be 
precise to less than a wavelength of 
light. 

Does such a system of phase aber- 
ration balancing of cataracts have 
any practical clinical application? 
Perhaps, but certain key aspects of 
the experiment must be kept in mind. 
First, the experiment was done using 
monochromatic laser light. Second, 
the hologram was made from an ex- 
cised cataract, via transmitted light. 
Third, alignment must be precise to 
within a few optical wavelengths. 


This investigation was supported by the US 
Army Medical Research and Development Com- 
mand. 
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Annual Review 


Optics and Visual Physiology 


Irwin M. Siegel, PhD, New York 


Spe this is my final article of the 
1971-1973 review series on optics 
and visual physiology, I shall attempt 
to fill in areas neglected in the pre- 
vious two installments as well as ex- 
plore new subjects of interest. One 
area purposefully passed over was 
clinical electrodiagnosis. This was 
not due to a lack of published articles. 
On the contrary, quite a number ap- 
peared, but few articles in any one 
year contained really new significant 
material or contributed to our basic 
understanding of retinal disease. 
However, I am now armed with a 
cumulative collection of reports, and 
the “state of the art” of electroreti- 
nography (ERG), electro-oculography 
(EOG), and light-evoked cortical re- 
sponses will be critically reviewed. 
Since last year, several books on 
aspects of the visual system relevant 
to my topics have appeared. The se- 
ries of volumes published under the 
general title Handbook of Sensory 
Physiology make particularly useful 
reference sources as well as provide 
introductory material on a variety of 
topics. Volume 1' is a review of recep- 
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tor physiology and presents chapters 
on problems, such as energy trans- 
duction, information transfer, and 
modification, which are common to 
all sensory receptors; the visual cells 
are well represented. Volume 7 (part 
1} is specifically devoted to visual 
photochemistry, while part 2? reviews 
the specifics of photoreceptor physiol- 
ogy by many investigators working 
on invertebrate and vertebrate eyes. 
Information coding and processing of 
neural changes in the higher centers 
are covered in part 3 of volume 7,4 
while the final book in the vision se- 
ries, part 4,° contains a broad presen- 
tation of topics in visual psychophys- 
ics. Clinically oriented volumes have 
also made their appearance. One of 
these, Hereditary Retinal and Choroi- 
dal Diseases,® was one of the last of 
many fine contributions by Alex Krill 
whose recent death shocked us all. 
Arden has edited the 1971 procedures 
of the International Society for Clini- 
cal Electroretinography,’ which con- 
tains several interesting papers, 
some of which will be mentioned later 
in this review. 


The Visuo-motor System 


Role of the Superior Collicu- 
lus.— Perhaps no other higher center 
related to vision has been studied 
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with such interest in the last few 
years as the superior colliculus. This 
small portion of the midbrain seems 
to have burst upon the scene from 
relative anonymity with great fan- 
fare as a host of investigators loudly 
announce its importance in visual 
search behavior. The data, simply 
summarized, show that the superior 
colliculus is an integrator par excel- 
lence, receiving information about 
location and direction of movement of 
stimuli that activate the visual, audi- 
tory, and tactile systems. The infor- 
mation is passed on to appropriate 
motor systems that center the stimu- 
lus on the fovea. The mixture of sen- 
sory inputs to the colliculus ensures 
that we can turn our eyes (and head) 
not-only towards a visually perceived 
object that has caught our attention, 
but also to relevant sounds and tac- 
tile sensations. As Gordon’ neatly 
puts it: “the cortex processes sensory 
information in order to determine 
‘what the stimulus is.’ The colliculus 
determines ‘where the stimulus is’ 
and where it is going.” The process by 
which the various parts of the puzzle 
were finally pieced together by inde- 
pendent investigators represents a 
model of scientific endeavor. There 
are in fact two review articles that 
chronicle past and present work in 
this area, Sprague et al in one of the 
aforementioned volumes of the Hand- 
book of Sensory Physiology* and Mc- 
Ilwain,® and one symposium is devot- 
ed almost exclusively to the anatomy 
and neurophysiology of the tectum.’® 


Organization of the Colliculus 


Although the discovery that gross 
electrical stimulation of a superior 
colliculus bump produced contralat- 
eral eye movements took place a 
i hundred years ago, it has been only 
over the last 30 vears that serious 
anatomical and functional studies 
have been undertaken. The key stu- 
dies were performed in the 1940s by 
Apter'!!2 who demonstrated the vis- 
uo-motor character of the superior 
colliculus. Her data showed that not 
only did the retina project fibers to 
the colliculus, resulting in a spatial 
representation of the visual field, but 
that local stimulation of the collicu- 
lus produced eye movement toward 
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the point in the visual field from 
which the sensory fibers took origin. 
Input and output activity for this vis- 
ual behavior were thus clearly es- 
tablished. Both the superior and infe- 
rior colliculi (the latter being part of 
the auditory system) are four-layered 
bodies, with each layer containing 


specific fiber types. The superior col- 


liculus receives visual, auditory, and 
tactile information in two different 
ways: directly, from cells that nor- 
mally lead to various portions of the 
cortex, and back, from the cortical 
receiving areas. Thus, the retinal 
ganglion cells feed in directly as do 
neurons from the visual cortex. Dual 
innervation to the superior colliculus 
from the auditory and somatic sys- 
tems is produced in analogous fash- 
ion. Though a multilayered structure, 
the superior colliculus lends itself to 
quadrilaminar division: layers 1 and 
2 are the superficial gray and op- 
tic layers that receive retinal and 
visual cortex projection, and layers 3 
and 4 are the intermediate and deep 
gray ones, receiving fibers directly 
from auditory and somatic cortex and 
indirectly from inferior colliculus and 
spinal cord. A more detailed descrip- 
tion is given by Lund.?8 

Recent studies using a variety of 
elegant techniques including abla- 
tion procedures, microelectrodes for 
stimulation, localization, and record- 
ing have generously added to our 
present store of knowledge about 
the superior colliculus. Sprague and 
Meikle™ found that soon after de- 
stroying one side of the superior col- 
liculus with electric current in cats, 
the animals were unable to follow 
objects moving in the contralateral 
visual field or orient toward stimuli 
in contralateral auditory space, al- 
though the eye and pinna movements 
per se were not restricted. After a 
month, most of the deficit resolved, 
including response to contralateral 
somatic stimuli, but the animals nev- 
er attained accurate motor localiza- 
tion. Interestingly, bilateral collicular 
lesions did not eliminate eye move- 
ment, though more severe, perma- 
nent visuo-motor damage was noted. 
Similar results were obtained from 
ablation studies performed in mon- 
keys by Pasik et al. Apparently the 


ability to actually perform ocular 
movement does not depend primarily 
on the superior colliculus; however, 
this center is essential to localize and 
follow stimuli quickly and accurately. 


Unraveling Functional 
Properties in the Colliculus 


Characterization of receptive field 
properties in the superior colliculus 
was accomplished on cats by present- 
ing various light and dark patterns to 
the eye and recording single cell ac- 
tivity through microelectrodes placed 
in appropriate tectal areas. This ap- 
proach provided some interesting 
comparisons from the cat and monkey 
visual cortex in the pioneering exper- 
iments of Hubel and Wiesel.'*!7 (See 
last year’s review for an introductory 
description of receptive field physiolo- 
gy in the visual system.'§) Collicular 
receptive fields were found to be more 
than double the size of cortical cells 
whose fields were in the same visual 
space.'90 The cells also preferred a 
moving stimulus to a stationary 
flashing light.?)22 In contrast to 
movement-sensitive cortical cells, 
those of the colliculus had little direc- 
tionality. Though direction-selective 
cortical cells have been noted to cease 
firing when a target changes its an- 
gular entry into the receptive field by 
as little as 20°, movement even 90° to 
the preferred direction hardly seemed 
to change neural activity in their col- 
licular counterparts. There does seem 
to be some species difference in this 
regard, which will be further dis- 
cussed in a later section. 

In the ground squirrel, more ob- 
vious effects with direction changes 
were noted.”*?4 Interestingly, the 
ground squirrel also shows a speciali- 
zation with regard to collicular or- 
ganization not seen in higher mam- 
mals, such as the monkey. It seems 
that the squirrel’s directionally selec- 
tive collicular cells receive only direct 
retinal afferents, while hypercomplex 
cells (those responding not only to 
motion and direction but also to 
length of the stimulus) get their sole 
visual input from the cortex.” Al- 
though cross species comparisons in 
this area (and many others) may on 
occasion prove invidious, certain 
important generalizations are often 
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possible, as Sprague points out in a 
pertinent review.*6 

Outwardly, it seems that the collic- 
ular cells have lost the meticulous 
specificity noted’ in the visual cortex. 
However, they manifest other proper- 
ties that make them more suitable for 
their task. One of the qualities found 
in about a third of the cells in the in- 
termediate and deep layers of the col- 
liculus is a low threshold for habitua- 
tion. These units, described as “new- 
ness neurons,””? give weakened re- 
sponses to repeated presentation of 
any stimulus. A pet cat will show a 
strong following movement the first 
time you whisk a finger in front of it. 
Two or three repetitions will give you 
little more than a baleful stare. 

It was mentioned before that the 
colliculus receives input from both 
retina and cortex. A consideration of 
these two pathways and their func- 
tional properties is necessary prepa- 
ration for an overall understanding of 
the role of the colliculus in ocular 
movement. First, in the retino-tectal 
tract, Hoffmann?’ classifies three 
kinds of ganglion cell fibers based on 
their conduction velocities. The very 
fast fibers go directly and indirectly 
(via the lateral geniculate nucleus 
and cortex) to the colliculus, while 
very slow fibers (less than 10 meters/ 
sec conduction velocity) go directly 
only. Moderately slow conducting ax- 
ons do not seem to relay to the collic- 
ulus at all. Anatomical evidence of a 
second fiber group, cortico-tectal, has 
been known for some time.?®2 Func- 
tional evidence that the cortex feeds 
onto the colliculus comes from three 
types of experiments. First, cortical 
ablation abolishes almost completely 
directional selectivity of collicular 
cells. In addition, practically no collic- 
ular cells are binocularly driven as 
compared to 75% in nonablated ani- 
mals.8° Second, monocularly depriv- 
ing a newborn kitten by suturing the 
lid shut produces a situation wherein 
almost all cells in both colliculi are 
driven by the normal eye.®* The third 
approach resorts to actual stimula- 
tion .of the cortex.*!? It has also been 
demonstrated that cells in the superi- 
or colliculus that are excited or inhib- 
ited from area 18 of the visual cortex 
are also responsive to retinal stimula- 
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tion. Although most of the studies 
just mentioned showed that the cells 
in the superficial gray layer of the 
superior colliculus were dependent on 
input from the visual cortex for binoc- 
ular interaction, movement, direc- 
tion, and size selectivity, one impor- 
tant property which is probably in- 
trinsic to the colliculus itself is a 
change in cell activity resulting from 
a change in stimulus area.*4 This 
mechanism can be activated by either 
eye and is made possible by the syn- 
aptic organization of the colliculus,*4 
which suggests that complicated re- 
ceptive field properties may be estab- 
lished with the use of only a limited 
number of cells. 


Orienting and Following Eye 
Movements 


We may now focus on 2 large areas 
of interest towards which most of this 
data is directed. One area is the rela- 
tionship between directional selectiv- 
ity of cells in the retina, colliculus, 
and cortex to orienting behavior; the 
other (more ophthalmologically inter- 
esting perhaps) comprises unit re- 
sponses and eye movements. Starting 
with the first topic, that of orienting 
the body toward a stimulus, we may 
immediately state a central point: 
“Movement is the stimulus par excel- 
lence for evoking visual orienting 
behavior.”? This is why we may ex- 
pect to find in the visual system, and 
particularly in the tectum that re- 
ceives information from both eye and 
brain, neurons very sensitive to 
movement. It is well-known, for ex- 
ample, that preferred directions of 
collicular receptive fields in the cat 
are directed away from the area cen- 
tralis. These units are therefore 
maximally excited by stimuli moving 
centrifugally with respect to the cen- 
ter of gaze. Hence, a target moving 
away from this point will trigger ac- 
tivity in a given collicular region, giv- 
ing the neurophysiological basis for 
the visual fixation reflex. The electri- 
cal stimulation of a collicular site will 
cause the eye to deflect in the pre- 
ferred direction of the cells at the 
stimulus (retinal) location.** Consider 
now the fact that “goal directed” eye 
movements are also produced by elec- 





tric stimulation of the inferior collicu- 
lus, which is concerned with acoustic 
stimuli. Units in this region and also 
in the intermediate and deep gray 
layers of the superior colliculus re- 
spond to both auditory and visual 
stimuli.2637 These cells have similar 
receptive fields for both modalities 
and are directionally selective to each 
variety of stimulus in the same way. 
Namely, activity peaks as the stimuli 
move away, initiating a following 
movement. Even pretectal areas may 
play a part in these complex situa- 
tions. It has been shown, for example, 
that pretectal regions in the cat re- 
ceive projections from the optic tract 
with some of the cells responding 
selectively to objects moving toward 
or away from the animal, producing a 
“looming” or “receding” selectivity 
independent of luminance and con- 
trast and that does not require binoc- 
ular viewing.*® Yet another impor- 
tant modality to be integrated into 
this behavior is touch, which also has 
representation in the colliculus.’ It 
can be shown, for example, that light 
touch stimuli to any part of the cat’s 
dorsal and lateral foreleg produces a 
sustained volley of impulses in a par- 
ticular colliculus cell. This same cell 
also responds to visual stimuli in the 
lower portion of the visual field— 
apparently setting up an anticipatory 
downward head movement! Though 
the pathways that would be needed to 
fully effect controlled head, eye, and 
body movements are as yet unknown, 
the role of the colliculus as a key cen- 
ter has been firmly established. 

Any of the visual orienting behav- 
iors discussed before requires that 
certain kinds of ocular movement 
happen first. Accurate saccades of the 
eye, which allow it to quickly go from 
one point to another or to a new stim- 
ulus in a peripheral field for close fo- 
veal scrutiny, must occur. On the sur- 
face, it would appear to be a simple 
enough bit of ocular mechanics to 
unravel, but the mass of accumulated 
data on the subject, the remaining 
unanswered questions, and rankling 
controversy speak for a more compli- 
cated process. Considerable informa- 
tion has been gathered on saccadic 
behavior in the last few years, and 
though the picture is incomplete, 
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many basic pieces seem to fit very 
well indeed. 


Problems of Cross-Species 
Comparisons 


In the discussion to follow, there 
will be data presented from different 
cat and monkey experiments that 
will not specify which animal prepa- 
ration was used; for clarity, impor- 
tant differences between the colliculi 
for the two species are given. In the 
cat, there is little specificity in terms 
of stimulus orientation, but consider- 
able directional selectivity is present, 
ie, preferences to stimulus movement 
in certain directions. Almost all cat 
collicular cells have binocular input 
and respond optimally to targets 
smaller than the receptive field 
whose surround has antagonistic 
(inhibiting) properties on center ac- 
tivity. Typically large or diffuse light 
stimuli fail to drive these cells. In 
monkey collicular cells, there is one 
major functional difference in that no 
observed directional selectivity is 
noted. Optimal stimulus patches are 
also considerably smaller than those 
in the cat. Not unexpectedly, the 
monkey also shows greater macular 
representation on the superior collic- 
ulus, and contralateral field repre- 
sentation, unlike the cat, is complete. 
Finally, there are important differ- 
ences in cortico-tectal dependency. 
Ablation of the visual cortex gener- 
ally produces reduction of binoculari- 
ty and directional selectivity in the 
cat.** In the monkey, little change is 
noted in the superficial layers of the 
colliculus after a similar procedure."” 


Romance of the Saccade 


Saccade studies generally use a 
two-part procedure. First, one maps 
the collicular receptive field associ- 
ated with a saccade produced by the 
eye of an alert (but immobilized) 
animal, the so-called saccade associ- 
ated response. Second, saccades can 
also be produced on electrical stimu- 
lation of collicular units. It is possi- 
ble, therefore, to simultaneously ob- 
tain receptive field properties and 
associated eye movement by immobi- 
lizing one eye by appropriate cranial 
nerve transection and implanting 
EOG electrodes around the moving 
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eye. In this manner, Schiller and 
Koerner”? and Schiller*® demonstrat- 
ed that the receptive field for a partic- 
ular saccade can be immediately re- 
lated to an eye movement of given 
amplitude. Further, collicular units 
can be shown to fire to saccades of 
specific sizes and directions.*”” In- 
terestingly, no nystagmus, smooth 
vergence, disconjugate or centering 
movements were found by tectal stim- 
ulation in the monkey; only saccades 
are found."' Foveal representation on 
the collicular sensorimotor map is 
100 times greater than just two de- 
grees parafoveally.t! However, this 
area is not served by an enlarged 
retino-tectal projection, but rather by 
an enhanced cortical projection. 

We can now trace the anatomical 
pathway for a saccade with some con- 
fidence. Information from retina and 
cortex is integrated in the colliculus 
and descends to deep midbrain layers 
by columnar organization" and from 
there to the pons*# (probably via the 
medial pontine reticular formation) 
where it is translated into appropri- 
ate motor neuron activity needed to 
create a saccade. I have already men- 
tioned that removing or destroying 
great portions of the colliculus in 
higher mammals does not directly 
affect the animal’s ability to direct 
the eyes from point to point. Ablation 
seems only to have the effect of in- 
creasing reaction time for eye move- 
ments and not to alter accuracy. Even 
the cell properties of this neural sub- 
station, as compared to the visual cor- 
tex, are not those of a precise guid- 
ance system. Surely the colliculus 
must do something vital relating to 
the animal’s survival for it to be so 
highly organized and richly informed 
about retinal and cortical events. If 
eye movements did not require mean- 
ingful contributions from the collicu- 
lus, surely selective pressure would 
have certainly relegated the tectum 
to rudimentary status eons ago. 

A group of recent studies by Wurtz 
and Goldberg**°” and others***! incor- 
porating elegant behavioral and elec- 
trical recording techniques have un- 
covered some startling facts about the 
role of the tectum in visuo-motor con- 
trol. Monkeys were conditioned to 
shift fixation from one light to anoth- 


er in a situation that allowed study of 
those collicular units that were asso- 
ciated with the two stimuli. It was 
conclusively shown that the units fire 
before the saccade is initiated, strong- 
ly suggesting that the colliculus con- 
tributes to shift of visual attention! It 
is not unreasonable to consider shift- 
ing fixation as tantamount to shifting 
attention. In fact, attention shifts 
must precede eye position shifts, 
otherwise wild roving movements of 
the eye might occur before fixation is 
finally secured. (Knowing where 
you're going is surely the most effici- 
ent way of getting there.) The partici- 
patory cells in an attention shift need 
not be precise analyzers of stimulus 
characteristics, which indeed they 
are not, and the already mentioned 
fact of their ready habituation to ster- 
eotypic stimulus movement would 
also be an asset in such a role. 

I have not touched on the role of the 
vestibular system in ocular move- 
ments or the new work describing 
mechanisms for smooth pursuit. The 
details are not well established in 
these areas (see Robinson’s review”), 
but several new studies®**4 indicate 
that they too will be unraveled. 

Abnormal Visuo-motor Path- 
ways: A Cause of Strabismus? — 
Last year’s review included a section 
on the neurophysiology of binocular- 
ity and how visual deprivation of 
various kinds disrupts this behavior. I 
noted that a certain animal, the Sia- 
mese cat, is peculiarly well suited for 
experimentation in this area because 
it has a congenital malformation of 
portions of the visual pathway. It now 
appears that this maldevelopment is 
a function of all albino animals (the 
Siamese is a fancy-bred albino) thus 
far studied, including the rat, guinea 
pig, and rabbit. Historically, the ab- 
normality was first suspected by 
those doing behavior experiments 
with rats in which it was shown that 
there was more successful interocular 
transfer of visual stimuli presented to 
pigmented rats as compared with al- 
bino animals.***6 The data could best 
be explained if one assumed a larger 
uncrossed retinal projection in the 
normal than in the depigmented rat; 
this assumption soon had anatomical 
support.’*°8 The albino rat proved to 
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be the rule, and similar pathway 
anomalies were discovered in the al- 
bino guinea pig and albino rabbit,*® 
and then of course in the Siamese cat. 
It now appears that the pathway ab- 
normality in the Siamese cat relates 
only to one of the breed’s phenotypic 
characters, albinism. Gross electrical 
recordings from the visual cortex of 
albino rats® and Siamese cats"! clear- 
ly showed how different the function- 
al organization of these animals was, 
compared with that of their normal 
counterparts. 

Visual evoked responses (VER) 
were obtained from albino rats and 
Siamese cats before and after mon- 
ocular occlusion or enucleation. Re- 
sults were then compared to similarly 
obtained data from hooded rats and 
tabby cats, thus allowing unequivocal 
comparison of contralateral or ipsilat- 
eral field representation on the cor- 
tex. After monocular enucleation (or 
occlusion), the response from the 
hemisphere contralateral to the in- 
tact eye of pigmented animals, which 
receives about 95% of its optic nerve 
fibers, is indistinguishable in ampli- 
tude and peak latency from the intact 
visual system. That is to say, contra- 
lateral activity and ipsilateral activ- 
ity were the same. But in albinos, 
the amplitudes of the early waves 
were doubled in size contralaterally 
and the ipsilateral responses were 
markedly diminished. Since the VER 
is a massed discharge, amplitude 
changes reflect greater or lesser 
numbers of active cells. These results 
indicated that there is (1) crossing 
over of temporal fibers so that contra- 
lateral representation of ipsilateral 
fields exists and (2) sparse represen- 
tation of temporal fibers on the ipsi- 
lateral cortex. 

The Siamese cat is of particular 
interest to us because of the associa- 
ted esotropia (often bilateral). It 
stands alone in this regard compared 
to the other albino animals men- 
tioned, but we must remember that 
of these animals, it is the cat that 
has forward-looking eyes and sub- 
stantial binocular field overlap. Re- 
cordings from individual collicular*® 
and cortical cells**** give full confir- 
mation to the theories of fiber anom- 
alies in the Siamese cat and argue 
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the strongest for a new concept in 
strabismus causes. Since no reason- 
able hypothesis exists to explain why 
most squints occur in humans, recent 
attempts to do so in the Siamese cat 
deserve careful consideration. 


Strabismus: A New Angle 


Though congenital strabismus has 
only been found associated with al- 
binism in the cat, there is no reason 
to assume it is directly produced by 
this particular gene. However, there 
is a tantalizingly high incidence of 
esotropia found in human albinos.® 
We know that cat breeders have 
virtually eliminated the marked con- 
vergent squint in the Siamese cat 
without affecting any other charac- 
teristics.of this strain. Thus, it is pos- 
sible to consider that anomalous 
pathways may develop quite sepa- 
rate from albinism, although no 
ophthalmic investigators have at- 


tempted this particular selective 
breeding experiment. Hubel and 
Wiesel® believe the convergent 


squint in the Siamese cat makes 
sense, since it would lead to a favor- 
ing of the nasal half-retinas over the 
temporal halves, assuring binocular 
input to as many cortical cells as pos- 
sible. Their studies conclusively dem- 
onstrated that it is the temporal half- 
retinas that give rise to the aberrant 
projections resulting from the anoma- 
lous crossing of temporal fibers. Ber- 
man and Cynader,™ arguing from col- 
licular data, emphasize that Siamese 
cats, unlike hamsters and frogs in 
which retino-tectal connections were 
experimentally altered, do not gross- 
ly mislocate objects in space. Perhaps 
it is possible that in humans with eso- 
tropia the cause is faulty fiber projec- 
tion and the strabismus is a resulting 
compensatory mechanism! Some de- 
velopmental aspects of squint in Sia- 
mese cats are pertinent to this discus- 
sion. Siamese kittens usually become 
cross-eyed only at 6 to 8 weeks of age, 
and there is electrical evidence from 
the cortex that suggests that the ab- 
normality may indeed be dependent 
on visual experience. There is a 
tremendous amount of neuronal plas- 
ticity in the developing nervous sys- 
tem. Electron microscopy of the mi- 
grating geniculo-striate fibers®’ and 


early visual cortex synapse forma- 
tion®**? reveal critical time periods 
during which mistakes in the “wir- 
ing diagram” may occur. Hubel and 
Wiesel® discuss the difficulties in 
designing a hypothesis relating 
squint and fiber misdirection. We do 
not know, for example, what guides 
fibers in their decision to cross or not 
to cross at the chiasm. And why do 
only certain fibers go astray? They 
consider it likely that a gene pro- 
gramming sequential timing of 
events is responsible, rather than the 
failure of specific gene-controlling 
temporal fibers (as in the case of the 
Siamese cat). Thus, fibers arriving at 
the chiasm earlier or later than the 
others may cross before (or after) the 
appropriate signaling mechanism is 
established. Clinically oriented in- 
vestigators may wish to discover 
whether the hypothesis of misdirect- 
ed fiber pathways plays a part in pro- 
ducing strabismus in humans. It may 
be possible to record the visual 
evoked cortical response, obtained 
with stimuli located in different parts 
of the visual field, and to demonstrate 
that retinal representation in pa- 
tients with strabismus is not appro- 
priately located on the cortex. 


Clinical Electrodiagnosis 


Retinal Potentials. — While there 
has been a bonanza of new studies in 
basic vision physiology during the 
last two years, little of comparable 
importance with regard to clinical 
applications has appeared. Until new 
tools are given to the ophthalmologist 
for exploring unknown aspects of reti- 
nal function, we should examine the 
procedures we have and make full use 
of them. All clinical procedures de- 
rive directly from the more basic as- 
pects of recorded electrical activity in 
the retina and visual pathway, and I 
shall attempt to weave together both 
aspects wherever possible. Recent 
reviews by Tomita”?! on the electro- 
retinogram components recorded lay- 
er by layer through the retina provide 
an excellent backdrop for clinical 
ERG applications. 


Quantal Catch and Receptor 
Potentials 


This past year some authors have 
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summarized much of the accumulat- 
ed data on the all-important first step 
in visual excitation: the receptor 
membrane potential changes induced 
by quantum capture. Tomita’s”! treat- 
ment is descriptive, while Hagins” 
and Penn and Hagins® stress analyt- 
ic and quantitative aspects. Dodge” 
has generalized the problem of senso- 
ry receptor transduction and states 
that regardless of the system studied, 
the mission is to formulate the input- 
output relation of the receptor, which 
adequately accounts for both the 
stimulus dependent component of the 
response as well as its randomly fluc- 
tuating (stochastic) component. In 
the visual receptor, we ultimately 
focus on the problem of molecular 
mechanisms of transductions, i2, the 
process that enables molecules of 
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photopigment in the disc structures of 
the outer segment to signal changes 
in light intensity. We now have de- 
tailed information based on opti- 
cal’*-76 and x-ray7?8 diffraction stud- 
ies that the discs are lipid bilayer 
-structures with protein molecules, 
including rhodopsin, half-submerged 


into a layer of hydrocarbon lipid’ 


chains. Recent evidence has now 
shown that the rhodopsin molecules 
are not completely stable in the lipid 
leaflet, but are free to undergo 
brownian rotation in the mem- 
brane.” This finding suggests that 
the rhodopsin molecule may be a 
light-activated diffusional carrier 
that could excite the receptor by 
transporting calcium, an ion shown to 
be intimately involved with mem- 
brane potential change.®! 





Several studies (reported in last 
year’s review'’) have provided suffi- 
cient data to construct a model of pho- 
toinduced receptor activity. Koren- 
brot and Cone*® treated isolated rod 
outer segments as osmometers and 
observed size changes as a function of 
changing ion concentration gra- 
dients. This unique approach to the 
problem confirmed many of the ear- 
lier accounts of receptor activity. In 
the dark, sodium ions flow into the 
outer segment, driving the mem- 
brane toward the sodium equilibrium 
potential, which is not reached be- 
cause an active sodium-potassium 
pump drives sodium out. Thus, a 
steady dark current is produced. Po- 
tassium ions that the exchange pump 
takes in will flow out of the potas- 
sium-permeable portion of the mem- 
brane that is located in the inner 
segment near the synapse, establish- 
ing a second loop of current in the 
proximal portion of the receptor. 
When quanta are absorbed, the 
membrane permeability to sodium is 
decreased, probably by the direct 
influence of calcium, and the cell 
hyperpolarizes. The hyperpolariza- 
tion is known as the receptor poten- 
tial or P HI, and is recognized in clini- 
cal recording by its leading edge, the 
a-wave. The light-dependent decrease 
in sodium current will then reduce 
the proximal potassium current flow 
that could significantly change the 
ionic balance in the synaptic region, 
setting up conditions for conduction 
to other neural units. Other chemical 
steps must be added to this picture to 
account for all the associated changes 
observed in photic activation, as in 
the light-regulated cyclase system, 
but the model just mentioned appears 
to be generally accepted as described. 
It is difficult in an ordinary clinical 
recording to see that the a-wave of 
the ERG is only a beginning of the 
very substantial receptor potential 
unless the patient is near death!*4 
However, if very low stimulus inten- 
sities are used and the potentials com- 
puter averaged, the deep negative P 
III is easily visible. Alternatively, a 
pure cone P III can be elicited by re- 
cording responses to small spots of 
light focused on the fovea with the 
use of a microelectrode. With this 
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technique, Whitten and Brown® were 
able to compare the time course of 
cone and rod P IIIs. Rod potentials 
rise and fall more slowly and smooth- 
ly than do cone potentials. In addi- 
tion, they found that above low pho- 
topic levels, rod P III does not simply 
saturate (become unresponsive to 
increased light intensities), but nor- 
mally disappears. 

The receptor potential has been 
shown to have two components, a dis- 
tal portion originating from the re- 
ceptor itself and a proximal portion 
of nonreceptor origin. Ernst and 
Arden: have now demonstrated, in 
the glutamate-isolated P ITI, that this 
potential can be further subdivided. 
Using microelectrodes placed at dif- 
ferent depths of the retina and a flick- 
er stimulus, they showed a train of 
wavelets riding on a deep trough of 
hyperpolarization, which may owe its 
origin to secondary activity of the 
receptors or Miiller cells. 

Intracellular recording from every 
major retinal cell involved with the 
visual process has been accomplished 
in several laboratories. The latest 
and perhaps most elegant data of this 
kind has been obtained from the frog 
by Matsumoto and Naka® who point 
out that despite the great differences 
in visual behavior between the mud- 
puppy, goldfish, and frog, the individ- 
ual retinal neurons are almost identi- 
cal in response and are even organ- 
ized in a similar manner. Recently 
the isolation and incubation of indi- 
vidual cells from fish retina has been 


accomplished,’ making possible yet. 


another dimension in single cell ex- 
ploration. Thus, biochemical mea- 
sures of respiration as well as charac- 
terization of the electrical properties 
of membranes for individual recep- 
tors, horizontal, amacrine, and gan- 
glion cells are now known. 


Network Activity of the Retina 


But it is still the total organization 
of the retina, capable of performing 
all the extraordinary visual feats we 
take for granted, that compels our 
attention. Last year,'® I pointed out 
how the receptive field organization 
accounts for much of the complex sig- 
naling associated with adaptation, 
movement detection, acuity, and 
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color vision. Werblin®® has now de- 
vised a technique for parceling out 
lateral interactions taking place at 
the inner or outer plexiform regions, 
and shows how sensitivity control 
and spatiotemporal perception are 
signaled in the receptive field by re- 
ceptor-horizontal and bipolar-ama- 
crine interactions, respectively. He 
also published a popularized version 
of these studies that makes for pro- 
vocative and interesting reading.” 
The clinically recorded ERG is a 
complex wave built up of electrical 
activity occurring in different por- 
tions of the retina. What must be kept 
in mind is that there is a cascade ef- 
fect underlying these events, which 
produces gross changes in the total 
picture if cells early in the chain are 
not functional. For example, in de- 
generative conditions of the retina 
that affect primarily the pigment epi- 
thelium and photoreceptors, the ERG 
components are absent or diminished 
because the outer layers, being affect- 
ed, cannot initiate normal electrical 
activity of the mid-retinal neurons. It 
is possible that the latter cells are 
themselves normal, but silent, due to 
lack of potential changes arriving 
from the outer layer cells. The sche- 
matic shown in the Figure is a rough 
guide to the anatomy and associated 
electricity. The ganglion cells are 
dashed because they do not contrib- 
ute to the ERG.” Note that the b- 
wave derives from the Miiller cells, 
which reflect on-going activity at the 
bipolar level (see 1971 review). In 
spite of its proximity to so many reti- 
nal structures up and down its enor- 
mous length, there are no new data to 
indicate that it is sensitive to the ac- 
tivity of any other cells but the bipo- 
lars. Knave and his co-workers have 
presented a slightly different analysis 
of the ERG. They conclude from their 
in vivo work on the sheep eye that 
there are five components: the rod 
and cone receptor potentials, positive 
and negative direct current responses 
that are time-linked to the stimulus 
and originate in the inner nuclear 
layer, and a slow positive c-wave from 
the pigment epithelium. The large 
transient b-wave that is a major fea- 
ture in ERG recordings is seen in 
their analysis to be the leading edge 
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of the positive direct current re- 
sponse. They believe that the direct 
current potentials are related to mass 
discharge from bipolar and horizontal 
cells. This is an awkward conclusion, 
since Miller and Dowling’ have. 
shown conclusively that the b-wave 
cannot be anything but Miiller cell 
activity the latency and temporal 
characteristics (shown using intracel- 
lular recordings) are perfect. 


Problems in Clinical Application 


Some clinicians may be dismayed 
to learn of the large range of a- and b- 
wave amplitudes that are accepted as 
“normal” in different laboratories. 
Even under so-called standard stimu- 
lus conditions, much variability is 
inevitable in remote recording of a 
massed electrical response. Lawwill® 
shows that most of the variability in 
ERG amplitude is in the technique 
and not the eye. He concludes that 
“gross differences must occur in am- 
plitude, growth, or wave shape in a 
single subject to be labeled abnor- 
mal,” a point with which I entirely 
concur. Too much emphasis in the 
past has been placed on rather small 
amplitude changes in ERG waves. 
More important data can be obtained 
from examining the temporal aspects 
of ERG components or by comparing 
ERGs with other tests, such as the 
EOG which represents retinal activ- 
ity of quite another nature. 

The EOG is conveniently done us- 
ing the same recording apparatus 
that most laboratories use for the 
ERG, although very elegant arrange- 
ments are also available.*® There are 
only two components of the ERG that 
are important for the clinician: (1) the 
standing (corneo-retinal) potential of 
the eye which is not sensitive to light 
and depends on the integrity of such 
diverse tissues as pigment epitheli- 
um, cornea, and lens for its presence, 
and (2) the light rise which origi- 
nates in retinal midlayer structures, 
probably between those regions gen- 
erating the ERG a- and b-waves. 
Both the ERG and EOG were always 
considered mass responses reflect- 
ing the activity of millions of (pre- 
ponderantly) rod receptors and some 
of their associated cells. It comes 
as somewhat of a surprise, there- 


Optics and Visual Physiology/Siegel 333 


fore, to read that the EOG light 
rise is preferentially affected in dis- 
eases that seem to be confined to a 
localized region of the posterior pole. 
Deutman et al’? have collected a 
series of patients with vitelliform 
maculopathy and a butterfly-shaped 
pigment dystrophy of the fovea who 
consistently demonstrated abnormal 
EOGs in the presence of normal or 
slightly subnormal ERGs. Nagaya 
has similar findings in patients with 
Harada disease.'*° Vitelliform degen- 
eration (Best disease) is transmitted 
as an autosomal dominant trait that, 
because of its variable expressivity, is 
often not manifested in people actual- 
ly known to carry the gene, as 
evidenced by affected children. Deut- 
man has discovered that even in 
these “carriers” the EOG is quite 
reduced, while all other tests of visual 
function including the ERG are nor- 
mal. The term “carrier” is an unfortu- 
nate one in this context, since in auto- 
somal recessive and sex-linked inher- 
itance we also refer to “carrier” states 
by which we mean persons carrying a 
single gene without manifesting its 
effect. In dominant conditions, only a 
single gene is required for trait mani- 
festation, but because of the presence 
of a normal gene for the trait on the 
fellow chromosome the expressivity 
can be extremely variable. When the 
symptoms are so mild as to be unde- 
tectable, we have the “skipped gener- 
ation” phenomenon. In fact, the term 
“penetrance” had to be fabricated to 
explain why some members of a fami- 
ly with a dominantly transmitted 
trait do not show the disease yet un- 
doubtedly have the deleterious gene. 
Thus, we speak of high penetrance 
when the disease measurably affects 
all who carry the gene and low pene- 
trance when a substantial number of 
individuals are outwardly unaffect- 
ed but produce affected children. 
What Deutman is saying then is that 
the EOG can detect the condition 
even in its mildest state. However, to 
explain why a test that depends on 
gross areas of functioning retina 
should be so responsive to macular 
lesions as the EOG is difficult. 
Deutman” postulates that the under- 
lying disease must, in spite of its ap- 
pearance, be generalized and involve 


334 Arch Ophthalmol/Vol 90, Oct 1973 


possibly the entire pigment epitheli- 
um. Accepting this, it is then very 
hard to understand the healthy ERG, 
especially the normal a-wave that is 
dependent on the pigment epitheli- 
um. The lack of correlation between 
the ERG b-wave and EOG light rise is 
perhaps even more puzzling, since it 
has been shown that a normal light 
rise and almost absent b-wave are 
present in the congenital night 
blind,'®! placing the origin of the light 
rise just distal to the ‘origin of the b- 
wave. Hopefully, investigations simi- 
lar to those that.Miller and Dowling® 
performed on the b-wave and other 
retinal potentials will be done on the 
EOG components. Such data would 
aid greatly in localizing precisely the 
origins of the standing potential and 
EOG light rise ana how they relate to 
other tests of retinal function. 


Cortical Potentials Associated 
With Vision 

The great advantage of the ERG is 
of course its use as a measure of gen- 
eralized retinal activity. Its major 
drawback is the inability of the test to 
reflect localized areas of dysfunction, 
particularly those involving the fo- 
vea. One must remember that only 
1.5% of the retinal cone population 
resides in the fovea, and normal b- 
wave flicker following is expected 
even with this area destroyed as the 
majority of cones are still intact. 
Ways have been found to use small, 
dim spots of light and computer 
summation to obtain foveal ERGs. 
These techniques are not generally 
applicable, depending as they do on 
good fixation and patient cooperation. 
A more appropriate means of evaluat- 
ing foveal function is by recording 
light-induced occipital cortex poten- 
tials, the so-called VER or visual 
evoked cortical potential. Because of 
the topology of macular representa- 
tion on the visual cortex surface, re- 
cordings from the occiput reflect pre- 
dominantly foveal activity. Even if 
larger than fovea targets are used, 
the resulting potentials still are pre- 
dominantly foveal-derived. This lat- 
ter aspect is particularly useful in 
cases where accurate fixation is not 
dependable. 

Recording the VER demands com- 
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puter summation because of the tiny 
amplitude of the cortical potentials. 
The size of the potentials is considera- 
bly enhanced, however, if stimuli 
with sharp border changes are 
used.!02103 Flickering checkerboard 
patterns seem the most popular; for a 
recent review of several stimulus and 
recording variables, see Milner et 
al.‘°4 Using checkerboards ranging in 
size from 6° to 18°, Sokol!™ has shown 
how much more accurately a localized 
area of macular degeneration can be 
detected with VER than ERG. The 
usefulness of such techniques, as 
Sokol emphasizes, is not in late 
stages of the disease where it is 
ophthalmoscopically visible, but as 
objective measures in children who 
may not manifest any clinical signs. 
The very close relationship between 
VER and foveal integrity has been 
neatly demonstrated in a study using 
sinusoidally modulated gratings sim- 
ilar to those used in subjective acuity 
tests. Very close agreement was 
obtained between the psychophysical 
estimates of foveal resolving’ power 
and that obtained from the objective 
recordings using the same sets of 
grating stimuli. An interesting varia- 
tion of the highly structured stimuli 
used in the VER was to alternate red 
and green color between a set of verti- 
cal black stripes. With this arrange- 
ment, Perry et al!’ were able to. show 
that responses to red-green alterna- 
tion were different from those to 
green-red alternation. This might 
provide evidence for a temporal dif- 
ference in the red and green process- 
ing channels of the visual pathway 
corroborating data from psychophysi- 
cal work that the red system is “fast- 
er” than the green. Even with careful 
stimulus control, however, great in- 
trasubject variability occurs. Kinney 
et al!’ have devised a statistical tech- 
nique that aids in comparing re- 
sponses to two stimulus configura- 
tions, patterned vs blank, for exam- 
ple. They first computer-summate the 
responses to one target type and then 
computer-subtract the same number 
of responses obtained from a second 
type. 

Possibly the greatest use of the 
VER will be in the diagnosis and 
prognosis of amblyopia; however, at 
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the present time, its track record for 
this purpose is not impressive. Spek- 
reijse and his co-workers’ have re- 
cently investigated this problem by 
testing a single, well-trained subject 
who had amblyopia with a broad 
range of electrophysiological and psy- 
chophysical procedures. The ERG, 
obtained from each eye with a ten- 
degree field revealed no interocular 
difference. Many VER comparisons of 
normal vs amblyopic eyes were done 
with a variety of targets ranging from 
unstructured flashes to small check- 
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erboards of several shapes, sizes, and 
contrast ratios. They found that the 
central fovea of the eye with ambly- 
opia contributes little to the pattern 
response. The VER response dimin- 
ishes as smaller checkerboards are 
presented to the eye with amblyopia 
so that at five minutes of arc (a 20/20 
Snellen letter) cortical amplitudes 
were one third that of the normal eye. 
Apparently, when careful attention is 
paid to stimulus variables, one can 
obtain diagnostic criteria for ambly- 
opia almost as useful as many psycho- 


References 


bewegte und stationäre Lichtreize. Exp Brain 
Res 4:353-362, 1967. 

20. Sterling P, Wickelgren BG: Visual recep- 
tive fields in the superior colliculus of the cat. J 
Neurophysiol 32:1-15, 1969. 

21. Mcllwain J, Buser P: Receptive fields of 
single cells in the cat’s superior colliculus. Exp 
Brain Res 5:314-325, 1968. 

22. Cynader M, Berman N: Receptive-field 
organization of monkey superior colliculus. J 
Neurophysiol 35:187-201, 1972. 

23. Michael CR: Visual response properties 
and functional organization of cells in the supe- 
rior colliculus of the ground squirrel. Vision Res, 
suppl 3, pp 299-308, 1971. 

24. Michael CR: Visual receptive fields of sin- 
gle neurons in superior colliculus of the ground 
squirrel. J Neurophysiol 35:815-832, 1972. 

25. Michael CR: Functional organization of 
cells in superior colliculus of the ground squir- 
rel. J Neurophysiol 35:833-846, 1972. 

26. Sprague JM: The superior colliculus and 
pretectum in visual behavior. Invest Ophthalmol 
11:473-482, 1972. 

27. Hoffmann KP: The retinal input to the 
superior colliculus in the cat. Invest Ophthalmol 
11:467-473, 1972. 

28. Sprague JM: Corticofugal projections to 
the superior colliculus in the cat. Anat Rec 145: 
288-297, 1963. 

29. Garey LJ, Jones EG, Powell TPS: Interre- 
lationships of striate and extrastriate cortex 
with the primary relay sites of the visual path- 
way. Neurol Neurosurg Psychiatry 31:135-157, 
1968. 

30. Wickelgren BG, Sterling P: Influence of 
visual cortex on receptive fields in the superior 
colliculus of the cat. J Neurophysiol 32:16-23, 
1969. 

31. Mellwain JT: Cortical origin of collicular 
selectivity in the cat: A review of the evidence. 
Brain Behav Evol 3:129-131, 1970. 

32. McIlwain JT, Fields HL: Superior collicu- 
lus: Single unit responses to stimulation of vis- 
ual cortex in the cat. Science 170:1426-1428, 
1970. 

33. Hoffmann KP, Straschill M: Influences of 
cortico-tectal and inter-tectal connections on 
visual responses in the cat’s superior colliculus. 
Exp Brain Res 12:120-131, 1971. 

34. Sterling P: Receptive fields and synaptic 
organization of the superficial gray layer of the 
cat superior colliculus. Vision Res, suppl 3, pp 
309-328, 1971. 

35. Straschill M, Hoffmann KP: Functional 
aspects of localization in the cat's tectum opti- 
cum. Brain Res 13:274-283, 1968. 

36. Syka J, Straschill M: Activation of superi- 


physical tests, such as threshold 
modulation functions which are much 
more difficult to administer. As a tool 
for differentiating a normal eye from 
one with amblyopia, the VER would 
seem to have obvious application. 
However, its use as a prognostic 
guide prior to orthoptic treatment for 
the reduced vision has yet to receive 
serious attention. 


This investigation was supported by grant 
EY-00213 from the National Eye Institute. 


or colliculus neurons and motor responses after 
electrical stimulation of the inferior colliculus. 
Exp Neurol 28:384-392, 1970. 

37. Wickelgren B: Superior colliculus: some 
receptive field properties of bimodally respon- 
sive cells. Science 173:69-71, 1971. 

38. Straschill M, Hoffmann KP: Response 
characteristics of movement detecting neurons 
in the pretectal region of the cat. Exp Neurol 25: 
165-176, 1969. 

39. Schiller PH, Koerner F: Discharge charac- 
teristics of single units in the superior colliculus 
of the alert rhesus monkey. J Neurophysiol 34: 
920-936, 1971. 

40. Schiller PH: The role of the monkey supe- 
rior colliculus in eye movement and vision. In- 
vest Ophthalmol 11:451-460, 1972. 

41. Robinson DA: Eye movements evoked by 
collicular stimulation in the alert monkey. Vi- 
sion Res 12:1795-1808, 1972. 

42. Goldberg ME, Wurtz RH: Activity of supe- 
rior colliculus in behaving monkey: I. Visual 
receptive fields of single neurons. J Neurophys- 
iol 35:542-559, 1972. 

43. Wilson ME, Toyne MJ: Retino-tectal and 
cortico-tectal projections in Macaca mulatta. 
Brain Res 24:395-406, 1970. 

44. Michael CR: Integration of retinal and 
cortical information in the superior colliculus of 
the ground squirrel. Brain Behav Evol 3:205- 
209, 1970. 

45. Cohen B: Vestibular-ocular relations, 
Bach-Y-Rita P, Collins CC (eds): in The Control 
of Eye Movements. New York, Academic Press 
Inc, 1969. 

46. Wurtz RH, Goldberg ME: Superior collicu- 
lus cell responses related to eye movements in 
awake monkey. Science 171:82-84, 1971. 

47. Goldberg ME, Wurtz RH: Activity of supe- 
rior colliculus in behaving monkey: II. Effect of 
attention on neuronal responses. J Neurophysiol 
39:560-574, 1972. 

48. Wurtz RH, Goldberg ME: Activity of supe- 
rior colliculus in behaving monkey: III. Cells 
discharging before eye movements. J Neuro- 
physiol 35:575-586, 1972. 

49. Wurtz RH, Goldberg ME: Activity of supe- 
rior colliculus in behaving monkey: IV. Effects of 
lesions on eye movements. J Neurophysiol 35: 
587-596, 1972. 

50. Wurtz RH, Goldberg ME: The primate 
superior colliculus and the shift of visual atten- 
tion. Invest Ophthalmol 11:441-450, 1972. 

51. Schiller PH, Stryker M: Single-unit re- 
cording and stimulation in superior colliculus of 
the alert Rhesus monkey. J Neurophysiol 35: 
915-924, 1972. 

52. Robinson DA: On the nature of visual- 


Optics and Visual Physiology/Siegel 335 


oculomotor connections. Invest Ophthalmol 11: 
497-503, 1972. 

53. Collewijn H: An analog model of the rab- 
bit’s optokinetic system. Brain Res 36:71-78, 
1972. 

54. Oyster CW, Takahashi E, Collewijn H: 
Direction-selective retinal ganglion cells and 
control of optikinetic nystagmus in the rabbit. 
Vision Res 12:183-198, 1972.- 

55. Sheridan CL: Interocular transfer of 
brightness and pattern discrimination in normal 
and corpus callosum-sectioned rats. J Comp 
Physiol Psychol 59:292-294, 1965. 

56. Cree] DJ, Sheridan CL: Monocular acqui- 
sition and interocular transfer in albino rats 
with unilateral striate ablations. Psychonomic 
Sei 6:89-90, 1966. 

57. Lund RD: Uncrossed visual pathways of 
hooded and albino rats. Science 149:1506-1507, 
1965. - 

58. Montero VM, Brugge JF, Beitel RE: Rela- 
tion of the visual field to the lateral geniculate 
body of the albino rat. J Neurophysiol 31:221- 
236, 1968. 

59. Giolli RA, Guthrie MD: The primary optic 
projections in the rabbit. An experimental de- 
generation study. J Comp Neurol 136:99-126, 
1969. 

60. Creel DJ, Dustman RE, Beck EC: Dif- 
ferences in visually evoked responses in albino 
versus hooded rats. Exp Neurol 29:298-309, 
1970. 

61. Creel DJ: Visual system anomaly associ- 
ated with albinism in the cat. Nature 231:465- 
466, 1971. 

62. Berman N, Cynader M: Comparison of 
receptive-field organization of the superior col- 
liculus in Siamese and normal cats. J Physiol 
224:363-389, 1972. 

63. Hubel DH, Wiesel TN: Aberrant visual 
projections in the Siamese cat. J Physiol 218:33- 
62, 1971. 

64. Cool SJ, Crawford MLJ: Absence of binoc- 
ular coding in striate cortex units of Siamese 
cats. Vision Res 12:1809-1814, 1972. 

65. Witkop CJ: Albinism, in Harris H, Hir- 
schhorn K (eds): Advances in Human Genetics. 
New York, Plenum Press, 1971, vol 2, pp 61-142. 

66. Shlaer R: Shift in binocular disparity 
causes compensating change in the cortical 
structure of kittens. Science 173:638-640, 1971. 

67. Pettigrew JD: The importance of early 
visual experience for neurons of the developing 
geniculo-striate system. Invest Ophthalmol 11: 
386-394, 1972. 

68. Mgllgard K, et al: Quantitative synaptic 
changes with differential experience in rat 
brain. Int J Neurosci 2:113-122, 1971. 

69. Cragg BG: The development of synapses 
in cat visual cortex. Invest Ophthalmol 11:377- 
385, 1972. 

70. Tomita T: The electroretinogram, as ana- 
lyzed by microelectrode studies, in Fuortes MGF 
{ed): Handbook of Sensory Physiology. Physiolo- 
ay of Photoreceptor Organs, vol 7, pt 2. New 
York, Springer-Verlag, 1972, pp 635-662. 


336 Arch Ophthalmol/Vol 90, Oct 1973 


71. Tomita T: Light induced potential and re- 
sistance changes in vertebrate photoreceptors, 
in Fucrtes MGF (ed): Handbook of Sensory Phys- 
iology. Physiology of Photoreceptor Organs, vol 
7, pt 2. New York, Springer-Verlag, 1972, pp 
483-509. 

72. Hagins WA: The visual process: Excitato- 
ry mechanisms in the primary receptor cells. 
Ann Rev Biophys Bioeng 1:131-158, 1972. 

73. Penn RD, Hagins WA: Kinetics of the pho- 
tocurrent of retinal rods. Biophys J 12:1073- 
1094, 1972. 

74. Dodge FA Jr: On the transduction of vis- 
ual, mechanical, and chemical stimuli. Int J 
Neurosci 3:5-14, 1972. 

75. Weale RA: Some observations on the 
structure of receptor outer limbs, in Arden GB 
(ed): The Visual System. New York, Plenum 
Press, 1972, pp 35-40. 

76. Weale RA: On the birefringence of rods 
and cones. Pfluegers Arch Eur J Physiol 329:244- 
253, 1971. 

77. Blaurock AE, Wilkins MHF: Structure of 
frog photoreceptor membranes. Nature 223:906- 
910, 1969. 

78. Blaurock AE: Structure of the retinal 
membrane containing the visual pigments, in 
Arden GB (ed): The Visual System. New York, 
Plenum Press, 1972, pp 53-63, 

79. Cone RA: Rotational diffusion of rhodop- 
sin in the visual receptor membrane. Nature 
New Biol 236:39-438, 1972. 

80. Brown PK: Rhodopsin rotates in the vis- 
ual receptor membrane. Nature New Biol 236: 
35-38, 1972. 

81. Yoshikami S, Hagins WA: Light, calcium 
and the photocurrent of rods and cones. Biophys 
Soc Ann Meeting Abstr 11:47a, 1971. 


82. Korenbrot JI, Cone RA: Dark ionic flux 


and the effects of light in isolated rod outer seg- 
ments. J Gen Physiol 60:20-45, 1972. 

83. Bitensky MW, Gorman RE, Miller WH: 
Digitonin effects on photoreceptor adenylate cy- 
clase. Science 172:1363-1364, 1972. 

84. Wilkus RJ, Chatrian GE, Lettich E: The 
electroretinogram during terminal anoxia in 
humans. Electroenceph Clin Neurophysiol 31: 
537-546, 1971. 

85. Whitten DN, Brown KT: The time courses 
of late receptor potentials from monkey cones 
and rods. Vision Res 13:107-135, 1973. 

86. Ernst W, Arden GB: Separation of two P 
III components in the rat electroretinogram by a 
flicker method. Vision Res 12:1759-1761, 1972. 

87. Matsumoto N, Naka K: Identification of 
intracellular responses in the frog retina. Brain 
Res 42:59-71, 1972. 

88. Drujan BD, Svaetichin G: Characteriza- 
tion of different classes of isolated retinal cells. 
Vision Res 12:1777-1784, 1972. l 

89. Werblin FS: Lateral interactions at inner 
plexiform layer of vertebrate retina: Antagonis- 
tic responses to change. Science 175:1008-1010, 
1972. 

90. Werblin FS: The control of sensitivity in 
the retina. Scientific Am 228: 70-79 (No. 1) 1973. 


91. Winkler BS: Analysis of the rabbit’s elec- 
troretinogram following unilateral transection 
of the optic nerve. Exp Eye Res 13:227-235, 1972. 

92. Siegel IM: Optics and visual physiology, 
ANNUAL REVIEW. Arch Ophthalmol 86:100-112, 
1971. 

93. Knave B, Mgller A, Persson HE: A compo- 
nent analysis of the electroretinogram. Vision 
Res 12:1669-1684, 1972. 

94. Miller RF, Dowling JE: Intracellular re- 
sponses of the Miiller (glial) cells of mudpuppy 
retina: Their relation to b-wave of the electro- 
retinogram. J Neurophysiol 33:323-342, 1970, 

95, Lawwill T: Practical rabbit electroreti- 
nography. Am J Ophthalmol 74:135-141, 1972. 

96. Holland MG, Clark F: An automatic mea- 
suring and recording system for clinical electro- 
oculography. Ophthalmol Res 3:311-319, 1972. 

97. Deutman AF: Electro-oculography in fam- 
ilies with vitelliform dystrophy of the fovea. 
Arch Ophthalmol 81:305-316, 1969. 

98. Deutman AF, et al: Butterfly-shaped pig- 
ment dystrophy of the fovea. Arch Ophthalmol 
83:558-569, 1970. 

99. Deutman AF: Depth localisation of patho- 
logical processes in the retina. Ophthalmologica 
164:375-384, 1972. 

100. Nagaya T: Use of the electro-oculogram 
for diagnosing and following the development of 
Harada’s disease. Am J Ophthalmol 74:99-109, 
1972. 

101. Carr RE, et al: Rhodopsin and the electri- 
cal activity of the retina in congenital night 
blindness. Invest Ophthalmol 5:497-507, 1966. 

102. Armington J, Corwin TR, Marsetta R: 
Simultaneously recorded retinal and cortical 
responses to patterned stimuli. J Opt Soc Am 61: 
1514-1521, 1971. 

103.. Behrman J, Nissim S, Arden GB: A elini- 
cal method for obtaining pattern visual evoked 
responses, in Arden GB (ed): The Visual System. 
New York, Plenum Press, 1972, pp 199-206. 

104. Milner BA, Regan D, Heron JR: Theoret- 
ical models of the generation of steady state 
evoked potentials, their relation to neuroanato- 
my and their relevance to certain clinical prob- 
lems, in Arden GB (ed): The Visual System. New 
York, Plenum Press, 1972, pp 157-169. 

105. Sokol S: An electrodiagnostic index of 
macular degeneration. Arch Ophthalmol 86:619- 
624, 1972. 

106. Sternheim CE, Cavonius CR: Sensitivity 
of the human ERG and VECP to sinusoidally 
modulated light. Vision Res 12:1685-1695, 1972. 

107. Perry NW, Childers DG, Falgout JC: 
Chromatic specificity of the visual evoked re- 
sponse. Science 177:813-815, 1972. 

108. Kinney JS, et al: Techniques for analys- 
ing differences in VERs: Colored and patterned 
stimuli. Vision Res 12:1733-1747, 1972. 

109. Spekreijse H, Khoe LH, van der Tweel 
LH: A case of amblyopia; Electrophysiology and 
psychophysics of luminance and contrast, in 
Arden GB (ed): The Visual System. New York, 
Plenum Press, 1972, pp 141-156. 


Optics and Visual Physiology/Siegel 


Obituary 


Arch Ophthalmol/Vol 90, Oct 1973 


Derrick Tilton Vail 


1898-1973 


©} April 19, 1973, American oph- 
thalmology lost one of its most 
beloved and distinguished members. 
To describe Derrick Vail and to re- 
count his myriad accomplishments is 
a formidable task and one that only 
a biographer should undertake. How- 
ever, as one of his oldest friends and 
colleagues, I shall make an attempt. 

Derrick Tilton Vail was born in 
Cincinnati on May 15, 1898. His 
father was a distinguished ophthal- 
mologist. His mother was Della Har- 
riss Vail, also of Cincinnati. His older 
brother Harriss became a well-known 
otolaryngologist. 

His premedical education was at 
Yale, from which he graduated in 
1919. While there, he was a member 
of the Yale dramatic club and rowed 
on the varsity crew, earning his “Y.” I 
happened to row on the Princeton 
crew in the same era, and although 
we never actually faced each other on 
the river, we always discussed the 
exploits of our respective alma ma- 
ters at various medical meetings 
thereafter. 

After graduation from Yale, Der- 
rick went to the Harvard Medical 
School, from which he obtained his 
MD degree in 1923. There followed an 
ophthalmic residency at the Massa- 
chusetts Eye and Ear Infirmary. In 
those days, a resident at that institu- 
tion usually got 25 cataracts to do 
under supervision, and no more. Af- 
ter the residency, Derrick went off to 
India with his father for three months 
to get some extra experience. And he 
got it all right, doing hundreds of cat- 
aracts — 98 in one day! 





After returning from India, he 
started practice in Cincinnati at his 
father’s eye clinic and rapidly became 
one of the busiest ophthalmologists in 
that area. Eager for more knowledge, 
he took a leave of absence for three 
months in 1927 to study at Oxford, 
where he received the Diploma in 
Ophthalmology. He then began his 
teaching career at the University of 
Cincinnati as instructor, becoming 
professor in 1937. 

By then, Derrick had acquired a 
family. During medical school days 
he had married Elizabeth Yeiser. 
Three boys and a girl were born of 
this extremely happy marriage. His 
oldest boy, Derrick III, joined the 
Royal Canadian Air Force in 1940 
and was lost in February 1942 while 
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returning from a raid over Germany. 
Nevertheless, Derrick was anxious to 
do his part when we entered the war. 

In 1942, he joined the US Army and 
was sent overseas as a lieutenant 
colonel to become the eye consultant 
to the European theater of opera- 
tions. He was a brilliant organizer 
and did much to straighten out the 
confusion that was present in those 
early days. Beloved by his fellow 
officers and by our British allies, he 
achieved great success in his army 
career. He was awarded the Bronze 
Star and the Legion of Merit. He also 
received awards from the French and 
Belgian governments. In 1943 he was 
promoted to full colonel. 

During his stay in England, there 
began a close and happy friendship 
between Derrick and Sir Stewart 
Duke-Elder, his British counterpart. 
This lasted up to the day of his death. 
I am indebted to Lady Duke-Elder for 
a description of a remarkable event 
that occurred on that day. The Vails 
were dining at the Duke-Elders’ 
home in London on the night of Der- 
rick’s death. Derrick had requested a 
clergyman to be present to bless the 
friendship that had existed between 
them for so many years. This was 
done. The Vails then returned to 
their flat and Derrick passed away 
during the night, peacefully in his 
sleep. 

After the war, he returned to be- 
come professor of ophthalmology and 
chairman of the department at 
Northwestern University. He also 
resumed the editorship of the 
American Journal of Ophthalmology. 


338 Arch Ophthalmol/Vol 90, Oct 1973 


His editorship might be described as 
brilliant. He wrote hundreds of force- 
ful editorials, some of them with 
humor to soften the sting, for he was 
always a crusader for the truth and 
despised intellectual dishonesty. Dur- 
ing his editorship of 25 years, he more 
than tripled the circulation of the 
journal. 

In addition to his administrative 
work, he found time to write over 100 
articles on scientific subjects. In 1949, 
he revised Gifford’s Ocular Thera- 
peutics. In 1950, he wrote The Truth 
About Your Eyes, a beautifully clear 
paperback book for the layman. In 
addition to all this, he continued his 
editorship of the Year Book of 
Ophthalmology. 

He received practically every honor 
ophthalmology had to give. He was 
chairman of the Section of Ophthal- 
mology of the American Medical As- 
sociation in 1946 and recipient of its 
Prize Medal in 1952. He became pres- 
ident of the American Academy of 
Ophthalmology in 1951 and president 
of the American Ophthalmological 
Society in 1958, receiving the Howe 
Medal in 1960. Foreign recognition of 
him as a leader was also shown in 
many ways. He was made an honor- 
ary member of the Ophthalmological 
Societies of Peru, Chile, Mexico, and 
Cuba. He was the Doyne Medalist of 
the Oxford Congress of Ophthalmolo- 
gy in 1957 and was elected an honor- 
ary fellow of the Royal College of 
Surgeons. Then came the greatest 
honor of all in his unanimous election 
as president of the International 
Council of Ophthalmology. No other 


American had ever been so elevated. 
The American Board of Ophthalmolo- 
gy claimed his talents for eight years 
and he became its president in 1954. 

Derrick had a great capacity for 
friendship and his friends were le- 
gion. They will never forget his great 
sense of humor and his hospitality to 
visitors. He was a man of strong con- 
victions, politically conservative, but 
he never let politics interfere with his 
relationships with his friends, if they 
happened to differ from his views. 

One wonders how one man could 
have accomplished so much. Next to 
his family, ophthalmology was his 
great love and he served it faithfully 
for many years. Truly, ophthalmolo- 
gy was fortunate to have had such a 
great leader. 

In the last few years of his life, 
physical ailments began to take their 
toll. On his last overseas flight to at- 
tend the Ophthalmological Society of 
the United Kingdom Congress in 
London, he wrote me from the plane 
that he was not feeling particularly 
well, but that he regarded the trip as 
a challenge. Perhaps he realized the 
end was near. But I am sure he never 
regretted all the hard work he had 
done and all the sacrifices he had 
made for ophthalmology. 

One is reminded of the following 
verse by Dr. S. Weir Mitchell. 

I know the night is near at hand, 

The mists lie low on hill and bay. 

The autumn sheaves are dewless 

dry; 

But I have had the day. 

EDWIN B. DuNPHy, MD 
Cambridge, Mass 
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Anterior Pyramidal Cataract 


Roger M. Rossomondo, MD, Louis A. Wilson, MD 


Since birth, a 2-year-old boy had a white spot on the lenses of both eyes. These be- 
came progressively more prominent. His prenatal and neonatal periods were normal. 
Examination indicated that the child probably had fair vision in both eyes. In all re- 
spects, the eyes appeared to be normal except for the bilateral lens opacities. Only a 
slight hyperopic astigmatism was found on cyclopentolate hydrochloride (Cyclogyl) re- 
tinoscopy. Gonioscopy revealed normal angles and the fundi were also normal. The 
strikingly symmetrical opacity arising from the anterior surface of the lens was found 
in both eyes. This white pyramidal-shaped structure, which was axial in location, pro- 
jected into the anterior chamber and reached about halfway to the cornea. There was a 
microcystic appearance to the anterior end of the opacity. 
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Calendar of Events 
Estelle Doheny Eye Foundation, Annual Postgraduate Conference on Diagnosis and 
Management of Pediatric Ocular Diseases, Los Angeles 
Edward S. Harkness Eye Institute, Fourth Annual Alumni Association Meeting, New 
York 
Association for Research in Vision and Ophthalmology, Atlantic Section, Birmingham, 


Postgraduate Conference on Strabismus, Pacific Medical Center, San Francisco 
Clinical Glaucoma Symposium, University of Birmingham and the Eye Foundation 


Low Vision Clinic—20th Anniversary Seminar—New York Association for the Blind, 
Southern Medical Association, Section on Ophthalmology, 1973 Meeting, San Antonio, 
New Jersey Academy of Ophthalmology and Otolaryngology Annual Fall Meeting, 
Phacofragmentation and Irrigation of Cataracts, Laboratory Course and Lectures, Uni- 
versity of California, San Francisco 


International Symposium on the Eye and Systemic Disease, University of lowa, lowa 


International Congress for the Prevention of Blindness, Cairo, Egypt 
Postgraduate Course in Ophthalmology, State University of New York, Upstate Medi- 


Kansas City Society of Ophthalmology and Otolaryngology, Annual Scientific Meeting, 
Sixth Annual Hermann Hospital Alumni Meeting, Houston 


Neuro-ophthalmology Course, Bascom Palmer Eye Institute, Key Biscayne, Fla 
American Board of Ophthalmology, Written Examinations (cities throughout the 


American Society of Contemporary Ophthalmology, Annual Meeting, Miami Beach, 


Nov 1-2 
Ala 
1-2 
3 
Hospital, Birmingham, Ala 
9-10 
New York 
12-15 
Tex 
14 
Newark 
15-16 
15-17 
City 
16-20 
Nov 30-Dec 1 
cal Center, Syracuse 
Dec 7-8 
Kansas City, Mo 
15 
1974 
Jan 7-10 
21 
United States) 
Feb 10-16 
Fla 
March 7-9 


Advances in Vitreous Surgery, University of California, San Francisco 


Sixth Annual Hermann Hospital 
Alumni Meeting. —The Sixth Annu- 
al Hermann Hospital Alumni Meet- 
ing of the Department of Ophthalmol- 
ogy will be held on Dec 15, 1973, at 
the Hermann Hospital, Houston, Tex. 
For further details, contact Richard 
S. Ruiz, MD, Director of the Program 
of Ophthalmology, University of Tex- 
as Medical School at Houston, 1121 
Hermann Professional Bldg, Hous- 
ton, TX 77025. 
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International Association for 
the Prevention of Blindness. — 
Ophthalmologists and allied scien- 
tific personnel are urgently needed 
for short- or long-term assignments 
in developing countries around the 
world. Interested individuals should 
send a curriculum vitae or resume to 
the International Association for the 
Prevention of Blindness, c/o Harry 
Silsby Brown, MD, Assistant Secre- 
tary, 515 E Micheltorena St, Santa 
Barbara, CA 93103. 


New Jersey Academy of Oph- 
thalmology and Otolaryngology. — 
The Annual Fall Meeting of the 
academy will be held on Nov 14, 
1973, at the Robert Treat Hotel in 
Newark, NJ. 

A symposium devoted to neuro- 
ophthalmology will be held during 
the morning session, with the follow- 
ing guest lecturers: Drs. D. Brar, H. 
Barest, M. Behrens, and J. Jampel. 
The afternoon session will feature a 
cataract symposium, with guest lec- 
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turers Drs. M. Mund, L. Girard, and 
R. Schimek. 

For further information, contact 
Marshall Klein, Eye Institute of New 
Jersey, 15 S Ninth St, Newark, NJ 
07107. 


Conference on Advances in Vit- 
reous Surgery.—The Department of 
Continuing Education of the Univer- 
sity of California, San Francisco, 
announces a Conference on Advances 
in Vitreous Surgery to be held March 
7-9, 1974, at the University of Cali- 
fornia. The conference will feature 
the presentation of papers and subse- 
quent panel discussions by a group of 
distinguished specialists. 

Additional information may be 
obtained by writing to Alexander R. 
Irvine, MD, Program Chairman, 
University of California, Continuing 


Books 


The Retinal Circulation. By George N. Wise, 
MD, Colin T. Dollery, MD, Paul Henkind, MD, 
PhD. Price, $35. Pp 576, with 418 illustra- 
tions, Harper & Row Publishers Inc, 2350 
Virginia Ave, Hagerstown, MD 21740, 1971. 
An international trio of distin- 

guished _clinician-scholars have 

pooled their talents and harnessed 
their interdisciplinary expertise to 
produce this book. Their interests 
span the fields of clinical ophthalmol- 
ogy, internal medicine, ocular pathol- 
ogy, and experimental vascular dis- 
ease. Their approach to the clinical 
description and classification of reti- 
nal vascular disease emphasizes the 
relative involvement of the arterial 
or the capillary venous side of the ret- 
inal circulation in a given disease 
process. The result of their efforts is 
an abundantly illustrated and con- 
temporaneously definitive treatise on 

a subject of wide range and evident 

significance. 

Organization of the contents pro- 
ceeds in logical sequence from embry- 
ologic development to morphologic (in 
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Education in Health Sciences, San 
Francisco 94122. 


Phacofragmentation and Irriga- 
tion of Cataracts. —The Department 
of Continuing Education in Health 
Sciences, University of California, 
San Francisco, will present a two-day 
lecture and laboratory course, Nov 
15-16, 1973. For information, contact: 
LTC John P. Shock, MC, USA, Box 
18, Letterman Army Medical Center, 
Presidio of San Francisco, 94125. 


Combined Program in Ophthal- 
mology.—The Combined Program in 
Ophthalmology of the University of 
Alabama and the Eye Foundation 
Hospital announces two meetings to 
be held at the Parliament House Ho- 


the human), phylogenic, and physio- 
logic principles. These involve the 
dynamics of flow of non-Newtonian 
fluids in a complex biologic system. 
Pharmacologic influences include the 
use of anticoagulants in retinal vein 
occlusion (the authors reserve judg- 
ment on this) and the effect of respir- 
atory gases such as the vasoconstric- 
tive effect of oxygen. Inhalation of 
carbon dioxide appears to have little 
or no useful application in arterial 
occlusion. 

Diagnostic methods and clinical 
applications include conventional 
techniques of ophthalmoscopy, oph- 
thalmodynamometry, and electro- 
retinography. A chapter on fluores- 
cein fundus photography describes 
the technique and the normal se- 
quence of dye transit. Throughout the 
book, the black and white illustra- 
tions are numerous and of excellent 
quality. 

Correlation of the clinical and mi- 
croscopic features of retinal lesions 


telin Birmingham, Ala. The Atlantic 
Section of the Association for Re- 
search in Vision and Ophthalmology 
will meet Nov 1-2. A Clinical Glau- 
coma Symposium will be held on Nov 
3. Speakers at the symposium will 
include Drs. D. R. Anderson, M. A. 
Galin, R. Z. Levene, J. Rieser, B. L. 
Schwartz, and G. L. Spaeth. 

For additional information con- 
cerning these meetings, contact 
Ralph Z. Levene, MD, 1720 Eighth 
Ave S, Birmingham, AL 35233. 


Pan-Pacific Surgical Associa- 
tion. —The 13th Congress of the Pan- 
Pacific Surgical Association will be 
held in Honolulu, Feb 15-21, 1975. 
For further details, contact Cesar B. 
DeJesus, MD, Pan-Pacific Surgical 
Association, 236 Alexander Young 
Bldg, Honolulu 96813. 


locates the site of retinal hemor- 
rhages, exudates, and edema. Papille- 
dema is documented both by angiog- 
raphy and by histopathologic section. 
Roth spots, cotton wool spots, vascu- 
lar sheathing, and sclerotic changes 
are clearly explained. Changes in the 
blood column, such as sludging, em- 
boli, and lipemia are described. There 
is an interesting section on the exag- 
gerated response of the macula to 
extramacular or peripheral disease. 
Ophthalmologists should beware of 
thinking that the mucula can be con- 
sidered apart from the retinal periph- 
ery and vice versa. Often a change in 
central visual acuity can be the har- 
binger of an impending retinal de- 
tachment. 

Most of the remaining 300 pages 
take the reader through detailed de- 
scriptions and clinicopathologic cor- 
relations of the major (and most of the 
minor) retinal vascular disease enti- 
ties. These include anomalous forma- 
tions, neovascularization, microaneu- 
rysms, arterial insufficiency, hyper- 
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tensive retinopathy, capillary and 
venous insufficiency, diabetic retinop- 
athy, and disciform macular diseases. 

A final chapter on experimental 
retinal vascular diseases describes 
studies by the authors and others on 
injection of the retinal vascular tree 
with India ink, glass microspheres, 
and fluorescein; reversible emboliza- 
tion with platelets and fibrin is also 
described. 

This is a modern book. Almost all of 
the references are dated within the 
past quarter century; many, within 
the past decade. The style is fluent 
and readable. The authors have man- 
aged to blend their respective contri- 
butions imperceptibly. They do not 
refer excessively to their own work. 
The format is pleasing and the illus- 
trations are well-placed with respect 
to the accompanying text. A minor 
fault, uncorrected by the proofread- 
ers, is the mistaking of Latin and 
Greek plural nouns for the singular 
(data, strata, phenomena) the crea- 
tion of nonexistent plurals (septae), 
and a tendency to link plural subjects 
with singular verbs. These few blem- 
ishes scarcely detract from a work of 
scholarly excellence and clinical 
importance. During the months that 
have elapsed since its publication, it 
has already earned a reputation as a 
classic in its field. 

HENRY F. ALLEN, MD 
Boston 


The Essentials of Perimetry, ed 2. By How- 
ard Reed, MB, BS, FRCS, Stephen M. Drance, 
MD. Price, $16.50. Pp 179, with 203 illustra- 
tions. Oxford University Press, 200 Madison 
Ave, New York 10016, 1972. 

Dr. Drance has joined Dr. Reed as a 
co-author in preparing a second edi- 
tion of The Essentials of Perimetry. 
The book retains the good features of 
the first edition. The co-authors have 
added material reflecting their spe- 
cial interests. Three sections cover (a) 
the relevant anatomy of the visual 
system, (b) visual field theory and 
recommended testing methods, and 
(c) the interpretation of visual fields. 

The initial section of 20 pages con- 
tains 20 lucid illustrations. Of the 14 
cited references, six carry dates after 
1960, when the first edition was pub- 
lished. Many important points from 
Hoyts _photocoagulation-degenera- 
tion work on monkeys are included; 
however, the anatomy of the optic 
nerve head is diagrammed along tra- 
ditional lines. 

The second section has been updat- 
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ed by the addition of a brand new 
chapter on static perimetry. The 
training and use of visual field tech- 
nicians is advocated in a guarded 
manner. This section cites three ref- 
erences after 1959 and ten before 
1960 in 41 pages, with 58 illustra- 
tions. In the delicate psychophysical 
task of visual field testing, the au- 
thors favor the following technical 
approaches: (1) making regular pres- 
entations of test objects at usually 
predictable locations, (2) keeping the 
test objects exposed in a search for 
scotomas, (3) moving from seeing to 
nonseeing as well as nonseeing to 
seeing as a check on reliability, (4) 
having the perimetrists know the 
type and location of field defect to be 
expected, (5) testing various levels of 
background illumination (with no 
forewarning about time for dark ad- 
aptation), and (6) using solid flat test 
objects and _ tip-mounted wands 
(without mentioning the relative 
merit of spherical test objects and 
side-mounted wands). Although the 
authors hope the book will be helpful 
in the training of technicians, listing 
these controversial points without 
discussing scatter and related factors 
diminishes its usefulness as a critical 
text. 

The final section on interpretation 
is comprised of 106 pages, with 146 
illustrations (including the single 
color plate), and 46 references (26 of 
these published after 1959). The au- 
thors’ repeatedly stated preference 
for testing the central field becomes 
even more evident when one recog- 
nizes that the pathognomonic field of 
retinochisis is not mentioned at all. 
The text in its entirety covers many 
useful points. Unfortunately, field 
defects in correlation with other 
symptoms are not indexed and are 
not combined in any table of differ- 
ential diagnosis. 

JOHN R. LYNN, MD 
Dallas 


The Optic Nerve: Proceedings of the Second 
William Mackenzie Memorial Symposium. 
Edited by J Stanley Cant, MBChB, 
FRCS\Glas). Price, $30. Pp 366, with 291 illus- 
trations (5 in color). CV Mosby Co, 11830 
Westline Industrial Dr, St. Louis 63141, 1972. 
This excellent book contains all the 

scientific material presented at the 

second William Mackenzie Memorial 

Symposium held in Glasgow, Scot- 

land, in September 1971. Forty-three 

papers concerning the optic nerve 
were read and no ophthalmologist 


interested in diseases of the optic 
nerve or glaucoma should miss the 
opportunity to obtain this book. Only 
asmall amount of information can be 
included here but a few teasers are as 
follows: (1) Hayreh studied the blood 
supply of the optic nerve in over a 
hundred human eyes. None showed 
the so-called “central artery of the 
optic nerve” of Francois and Neetens. 
That is a myth. Hayreh’s important 
findings are carefully explained. (2) A 
myelinated nerve fiber conducts an 
impulse much faster than a nonmye- 
linated fiber. An impulse in a myeli- 
nated fiber jumps along the axis cyl- 
inder from one node of Ranvier to the 
next. (3) Static perimetry is comple- 
mentary to kinetic (conventional) 
perimetry especially for detecting 
slight relative scotoma of the central 
fields. (4) A case of occult temporal 
arteritis showed, at autopsy, occlu- 
sion of the posterior ciliary arteries. 
(5) Unilateral papilledema of un- 
known cause in patients usually in 
the age group 25 to 45 is considered to 
be “optic disc vasculitis” by Hayreh. 
He finds one group responds well to 
steroids. Another author, Davidson, 
discussing the surgical treatment of 
papilledema by surgical decompres- 
sion of the vaginal sheaths of the op- 
tic nerve states that the visual acuity 
in his patient dropped from 20/15 
preoperatively to 20/200 postopera- 
tively and he cautions about this pos- 
sibility. (6) Multiple sclerosis was 
eventually diagnosed in 76% of pa- 
tients with optic neuritis. Multiple 
sclerosis is frequently a relatively 
benign condition. (7) In Scotland, “to- 
bacco amblyopia” is due to chronic 
cyanide (yes, I said cyanide) poison- 
ing and the treatment is hydroxoco- 
balamin, a vitamin B,, preparation 
that should be differentiated from 
cyanocobalamin which contains cya- 
nide. (8) Nutritional amblyopia is not 
mentioned but apparently it was pro- 
duced in monkeys fed a diet deficient 
in vitamin B,,. (9) Drance, in an ex- 
cellent discussion of low tension glau- 
coma, suggests that this is an ischem- 
ic process of the optic nerve head. If 
the patient has had a single “hemody- 
namic crisis” such as blood loss, car- 
diac arrest, or major fall in blood 
pressure during anesthesia the field 
loss may be stationary. This article 
will make all of us question such pa- 
tients more closely about their past 
medical history. 

FRANK D. CARROLL, MD 

New York 
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Mortality Related to Ophthalmological 
Surgery 


To the Editor.—A significant error 
appears in the abstract of the article 
by Petruscak et al in the ARCHIVES 
(89:106, 1973). The statement fol- 
lows: “The death rate related to gen- 
eral and local anesthesia was 0.69 per 
1,000 and 0.35 per 1,000, respective- 
ly.” 
The figures should be reversed, 
with the lower death rate related to 
general anesthesia, as stated later in 
the article. 

The results of this study are re- 
markable, and not entirely consistent 
with the authors’ conclusion that 
“there appears to be little difference 
between the results of general and 
local anesthesia.” 

Hucu M. Moss, MD 
Hackensack, NJ 


Reply to Dr. Moss 


To the Editor.—We wish to thank 
Dr. Moss for pointing out an error in 
the synopsis-abstract of our article in 
the ArCHIVEs. He is correct in that 


the death rate related to general and 
local anesthesia was 0.35 per 1,000 
and 0.69 per 1,000, respectively, and 
not as we reported in the abstract. 

There is also a second error in the 
last sentence of the synopsis-abstract. 
This should read, “Intraoperative 
death rate in the first period fell from 
2 per 14,167 or 0.14 per 1,000 to 0 per 
17,155 in the second period.” 

The last part of Dr. Moss’s letter 
reads, “The results of this study are 
remarkable and not entirely consis- 
tent with the authors’ conclusion 
that, ‘there appears to be little differ- 
ence between the results of general 
and local anesthesia.’ ” 

There were six deaths among the 
8,703 patients undergoing surgery 
under local anesthesia and three 
deaths among the 8,452 patients 
undergoing surgery under general 
anesthesia. Even though there were 
twice as many deaths with patients 
under local anesthesia compared with 
general anesthesia, this cannot be 
shown to be statistically significant. 
This led us to make the statement 
that there appears to be little differ- 
ence between the results of general 
and local anesthesia. 

We do not think the results are 
remarkable when they are compared 
with those previously reported, which 
are shown in the Table. 

R. BRIAN SMITH, MD 
Pittsburgh 
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Deaths by Type of Anesthesia 


General Anesthesia 


eaaa Iaalay 
Deaths 
per 1,000 


No. of 
Cases 


No. of 


Author Deaths 


Local Anesthesia 
No. of No. of Deaths Time 
Cases Deaths per 1,000 Interval 


Bejat' 2,162 2 .30 14,874 10 .68 1942-58 
Kristensen? 3,327 ] 92 5,917 34 6.16 1931-64 
na 19 


Strub? 2,510 WSP ; 10,472 1.81 1953-66 
Duncalf et alé 70,744 46 .65 129,909 79 .62 1967 
Petruscak et alļ5 8,452 3 35 8,703 6 .69 1967-71 
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Continuous Wear of Soft Contact 
Lenses 


To the Editor.— An article on the 
continuous wear of hydrophilic con- 
tact lenses by Howard M Leibowitz, 
Ronald A. Laing, and Marita Sand- 
strom, published in the ARCHIVEs (89: 
306, 1973), stated that continuous 
wear of the Bausch and Lomb Soflens 
contact lens for a period of ten days 
was successfully accomplished by 
eight of ten subjects studied. The two 
unsuccessful patients had been wear- 
ing their lenses successfully until the 
lenses became dislodged and lost on 
the fourth and sixth days after fitting. 
Three of their subjects developed 
transient corneal edema. 

The investigators specifically stat- 
ed that their data “should not be in- 
terpreted as representing ... sup- 
port or endorsement for the continu- 
ous wear of the presently available 
soft, hydrophilic contact lenses when 
used for the correction of refractive 
error.” Nevertheless, it seems possi- 
ble that unwary practitioners may 
transfer the successful experience of 
the authors with plano lenses to the 
fitting of surgically aphakic eyes with 
the high plus series of the Bausch and 
Lomb Company. The latter series of 
soft contact lenses has been commer- 
cially available for approximately 
one year. It is the only soft contact 
lens designed for the refractive 
correction of aphakia approved for 
marketing by the Food and Drug 
Administration. 

The Bausch and Lomb high plus 
soft contact lenses all have a single 
base curve and range in power from 
+6.50 to +18.50 diopters. Their diam- 
eters are 13.5 mm, which is one milli- 
meter more than the minus soft len- 
ses of the same company. The high 
plus series soft contact lenses range 
in central thickness from 0.5 to 0.8 
mm. The high plus lenses of lowest 
power are at least two times as thick 
as the lenses of lowest power in the 
“N” (normal base curve) series. 

The increased lens thickness of the 
high plus series might be expected to 
result in lower oxygen concentrations 
at the level of the corneal epithelium 
than would the thinner and more 
permeable soft contact lenses de- 
signed for the correction of lesser re- 
fractive errors. Immobility of the lens 
during continuous wear might be an- 
ticipated to reduce the exchange of 
the precorneal tear film adding to the 
risk of producing hypoxic cellular 
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damage. Prolonged lid closure, as 
occurs during sleep, reduces the at- 
mospheric oxygen available to and 
required by the corneal epithelium. 

The Department of Ophthalmology 
of Children’s Hospital National Medi- 
cal Center in the District of Columbia 
has on three consecutive occasions 
attempted to fit surgically aphakic 
eyes with the Bausch and Lomb high 
plus series soft contact lenses on a 24 
hour a day basis without permitting 
preliminary corneal adaptation. All 
three attempts were unsuccessful be- 
cause of corneal edema. 


Report of Cases 


Case 1.— An 18-year-old white boy with 
bilateral acquired cataracts of unknown 
cause had an uneventful cataract aspira- 
tion and sector iridectomy OS. Six weeks 
later a +14.00 D Soflens contact lens was 
fitted for continuous wear. The keratomet- 
ric reading was 42.75/44.37 D, cylinder 
axis, 90°. Two days later the patient had a 
painful, injected, and tearing left eye. The 
lens which had moved only poorly when 
fitted was quite immobile with blinking. 

Removal of the lens showed a central 
epithelial defect corresponding in size, 
shape, and location to the lenticular por- 
tion of the contact lens. This sharply cir- 
cumscribed epithelial defect stained deep- 
ly with fluorescein. There was moderate 
stromal edema with striate keratitis. 
Trypticase soy broth cultures of the con- 
junctiva, obtained with moistened cotton 
pledgets, failed to grow bacteria. Pressure 
dressings and mydriatics were applied. 
Corneal edema and fluorescein staining 
persisted for four days. On the fifth day, 
healing was complete. There were no visi- 
ble sequelae. 

Case 2.—A 2-year-old white boy had a 
cataract aspiration and basal iridectomy 
OD for congenital unilateral posterior len- 
ticonus. Surgery was complicated by ap- 
parent rupture of the posterior lens cap- 
sule. No vitreous protruded from the globe 
but vitreous was swept from the corneo- 
scleral incision. Vitreous was not in con- 
tact with the cornea on several postop- 
erative slit-lamp examinations. Seven 
weeks after surgery a +17.00 D Soflens 
contact lens was fitted. The keratometric 
reading was 44.62/44.62 D. 

The patient returned for evaluation as 
scheduled 24 hours after initial contact 
lens fitting for continuous wear. There 
were no symptoms or signs whatsoever. 
Removal of the contact lens, which was 
rather immobile, showed a circumscribed 
central area of punctate epithelial ero- 
sions and edema, which stained with flu- 
orescein. The eye was not patched. Two 
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hours later, the patient was seen again 
because of sudden onset of severe eye pain. 
Examination revealed absence of the cen- 
tral corneal epithelium corresponding to 
the previously noted area of punctate 
staining. This area was similar in size, 
shape, and location to the lenticular por- 
tion of the contact lens. 

It was assumed that the patient had 
rubbed his eye and abraded the edematous 
central corneal epithelium. A pressure 
dressing was applied and there was only a 
trace of fluorescein staining when seen 
again 24 hours later. No residual corneal 
defects: were observed on subsequent slit- 
lamp examinations. 

Continuous wear was terminated and 
the wearing time was gradually increased 
to 11 hours a day over an interval of three 
months. Mobility of the lens was satisfac- 
tory. At this point, overnight wear was 
attempted for a second time. The very next 
day the patient awoke with severe eye 
pain. A central area of edema identical in 
size, shape, and location to the lenticular 
portion of the contact lens was noted. The 
eye was patched and healing occurred 
uneventfully. There was no evidence of 
permanent corneal damage. 

CasE 3.—A 2-year-old white boy had a 
cataract aspiration and iridectomy OD for 
congenital unilateral posterior lenticonus. 
A defect in the posterior lens capsule was 
noted at the time of surgery and vitreous 
protruded through this defect. No vitreous 
was lost from the eye and no vitreocorneal 
adhesions or touches were noted at several 
postoperative slit-lamp examinations. 
Seven weeks after surgery, a +14.00 D 
Soflens contact lens was fitted. The kerato- 
metric reading was 43.00/44.50 D, cylin- 
der axis, 90°. 

The patient was seen after 24 hours of 
continuous wear. The contact lens was 
quite mobile and decentered slightly infer- 
otemporally. Slit lamp examination with 
the lens temporarily removed revealed no 
fluorescein staining or visible corneal 
edema. The parents were instructed to 
bring the patient to the clinic after a sec- 
ond 24 hour period of continuous wear. 
When seen at this time, the patient was in 
considerable pain. The right eye was tear- 
ing and inflamed. Removal of the lens 
showed diffuse punctate epithelial ero- 
sions which stained intensely with fluores- 
cein. Bacteriologic cultures of the right 
eye were negative for growth. Healing, 
aided by a pressure dressing, was com- 
plete in 48 hours. There were no visible 
sequelae. 


Comment 


We are aware of a few children, 
fitted by other investigators, who 


have successfully worn Bausch and 
Lomb high plus soft contact lenses 
continuously from the beginning of 
lens wear. However, in view of the 
above experiences, we would urge 
caution in prescribing continuous 
wear of the Bausch and Lomb high 
plus series soft contact lenses. 

If the wearing time is gradually 
increased, it is possible that the cor- 
neas of some aphakic eyes that would 
not tolerate immediate continuous 
wear can be adapted to continuous 
wear. We are presently attempting to 
devise a practical, graduated wearing 
schedule and to determine the param- 
eters which will permit successful 
continuous wear of the high plus se- 
ries soft contact lenses. 

We wish to emphasize that we are 
not experiencing corneal edema in 
patients who remove their high plus 
soft lenses prior to retiring in accord- 
ance with the written instructions of 
the manufacturer. Corneal edema 
has only been noted when these con- 
tact lenses have been worn overnight 
in attempts to attain continuous 
wear. 

Davin S. FRIENDLY, MD 
BLACKWELL S. BRUNER, MD 
THOMAS FREY, MD 

Mar TIN E. LEDERMAN, MD 
MARSHALL M. Parks, MD 
NEVIN OLDT 

Washington, DC 


Reply 


To the Editor.—The letter by Dr. 
Friendly and his colleagues requires 
no rebuttal. His statements are accu- 
rate and the experiences he describes 
underscore the need for caution as 
attempts are made to achieve pro- 
longed wear with newer types of con- 
tact lenses. Dr. Friendly indicated 
that our publication emphasized that 
we did not support or endorse contin- 
uous wear of presently available hy- 
drophilic lenses for the correction of 
refractive error. We did feel that our 
results were encouraging and demon- 
strated that continuous wear was cer- 
tainly possible, but we emphasized 
that certain problems remained to be 
circumvented before continuous wear 
of cosmetic hydrophilic lenses could 
be routinely recommended. 

I am aware of other investigators 
who have attempted prolonged con- 
tinuous wear of aphakic hydrophilic 
contact lenses with a much greater 
degree of success than is reported by 
Dr. Friendly et al. Of some impor- 
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tance in this regard is the fact that 
two of the three patients reported by 
Dr. Friendly et al were young chil- 
dren. Our own experience in this age 
group has been equally disappoint- 
ing; we have been unable to prevent 
patients in this age group from vigor- 
ously rubbing their eyes while the 
contact lenses are in place, producing 
significant epithelial abrasions. 
Nonetheless, I believe that the point 
made by Dr. Friendly and colleagues 
is valid and that we must proceed 
with great caution in this area. On 
the other side of the coin, however, 
continuous wear does represent a 
major potential advance in contact 
lens wear and should be a primary 
goal in the future development of 
these devices. 

Howarp M. LErBow1Tz, MD 

Boston 


Comments on Donaldson’s New 
Instrument for Keratography 


To the Editor.— Donaldsen‘ claimed 
several new features for his kerato- 
graph, but none of these is novel. 
He stated that no previous kerato- 
graphic instrument had used an 
electronic, flash-light source, but 
keratographs with electronic flash 
have been widely used in the last 
decade.** Donaldson claimed that 
previous instruments, at best, record 
little more than the central half of the 
cornea and that his instrument 
covers about 80% of the cornea. Many 
previous curved-target keratographs 
have done at least as well as this.2*” 
Curved targets were introduced by 
Berg’ in 1929 and Stimson and 
Weeks” in 1940. The hemispherical 
target form used by Donaldson is not 
optimum in any case as the target 
virtual image formed by the cornea is 
not flat and therefore is not every- 
where in focus on the film.’ An ellip- 
soidal form of target is superior,® even 
when account is taken of corneal as- 
phericity.'* 

Donaldson stated that sufficiently 
high magnification must be used. 
Others have achieved this without 
apparent difficulty.?!°!2 Even Don- 
aldson’s use of a stereo camera has a 
precedent.'? His suggestion that fo- 
cusing could be accomplished through 
the finder of the reflex camera if the 
flash system were supplemented by 
steady illumination has already been 
achieved in practice.2*§ Donaldson 
claimed that the film used gave opti- 
mum results, but he gave no details of 
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criteria or trials. Extensive investiga- 
tions by others have given different 
results.*+!6+17 

Donaldson claimed that the reflec- 
tion of the target rings in a normal 
cornea produced an evenly spaced set 
of rings as the image. This could only 
be true if the cornea were a surface 
of revolution, accurately positioned 
with respect to the apparatus,'*® and 
with the ring spacing on the target 
nonuniform according to calculations 
like those of Gullstrand’? and many 
others since.?5-8:20,21 

Donaldson stated that his instru- 
ment could be used for accurate mea- 
surements of corneal radius of curva- 
ture, which is based on a calibration 
graph made from measurements of 
spheres as proposed by Fincham.”° To 
the accuracy required for clinical 
work, this is inadequate?” and inval- 
id for many reasons. Mandell and 
York simulated ellipsoidal test sur- 
faces approximating the corneal 
shape to overcome some of the objec- 
tions.'* On the other hand, Donald- 
son’s approach can only be described 
as naive in view of the many de- 
tailed attempts to solve the prob- 
lem of deriving corneal shape from 
keratogram”? ring measurements. 
These attempts range from those of 
Gullstrand'® in 1896 onwards.*92327 
Donaldson did not state the accuracy 
level of his technique, but for mea- 
surements of spherical test surfaces, 
a properly used clinical keratometer?® 
is at least one order of magnitude 
more accurate than keratographs like 
Donaldson’s.**° Off-axis measure- 
ments of aspheric surfaces, such as 
the cornea, are a different matter en- 
tirely.!8?8 The actual choice of axis is 
important (eg, ophthalmometric, api- 
cal, or pupillary), and this depends on 
how the instrument and the eye are 
aligned.7:2!:30-82 

Donaldson’s instrument seems to 
have no provision for a fixation target 
or other alignment device; therefore, 
its use in following changes in cor- 
neal shape qualitatively is made 
more uncertain. 

Donaldson’s instrument appears to 
lack some other recent advances in 
conventional keratographs; the two 
main ones are the telecentric 
stop”'®!727 and devices?’**3 for pre- 
cise positioning of the cornea, both of 
which allow better imagery and sim- 
pler analysis of the keratograms. 
Reasons justifying their omission 
from a clinical instrument would 
have been of interest. 


Donaldson mentioned that the sub- 


ject’s lids were retracted mechanical- 


ly, but this can affect the shape of the 
ring images and the cornea.’**4 Vig- 
netting by lids is inherent in the de- 
sign of conventional keratographs 
because of the large angles of inci- 
dence and reflection at the corneal 
periphery. This problem has been 
overcome in the  autocollimating 
keratograph*® by using small angles 
of incidence and reflection over the 
whole of the observed corneal region. 
This instrument is also much less 
wasteful of light than are the conven- 
tional keratographs, so that a flash 
lamp is unnecessary. This avoids daz- 
zling the subject, which for some is an 
unpleasant experience. 

Donaldson’s paper, like several ear- 
lier papers by others,*?°"*46 adds lit- 
tle to knowledge in this field. None of 
these papers state or imply correctly 
the facts concerning the origin of the 
technique. Gullstrand did not invent 
keratography, but he introduced its 
quantitative application. Placido did 
not invent keratoscopy, but he rein- 
vented it. Placido and Javal inde- 
pendently introduced keratography, 
and the keratoscope was first con- 
structed by Goode in 1847.47 

Barry A. J. CLARK, PhD 
Melbourne 


The above letter was submitted to Dr. 
Donaldson, who conceded the validity of 
the writer’s comments and gave him credit 
for thorough familiarity with the field. — 
ED. 
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Choroidal Detachment 


To the Editor. — Dr. Swyers’s article 
titled “Choroidal Detachment Imme- 
diately Following Cataract Extrac- 
tion,” published in the ARcHIVEs (88: 
632, 1972), was noted with great in- 
terest. I would like to add my own 
observations on choroidal detach- 
ment in patients undergoing glau- 
coma surgery. The results of these 
studies have already been reported 
(Orient Arch Ophthalmol 10:47, 
1972). It has been proposed that 
immediate postoperative choroidal 
detachment is caused by the imbal- 
ance between the tissue tension and 
the intravascular pressure, which 
occurs following sudden hypotonia. 

The purpose of my study was to 
determine the incidence of immediate 


` choroidal detachment following oper- 


ations for glaucoma. Ideally, the fun- 
di should be examined immediately 
after surgery. I was unable. to do so, 
for all these patients had received 
miotic therapy before surgery. The 
fundi were examined by indirect oph- 
thalmoscopy after they had.achieved 
full mydriasis, usually 14 to 18 hours 
after the operation. 

The patients fell into two groups: 
those with intraocular pressure (IOP) 
more than 20 mm Hg and those with 
IOP below 20 mm Hg, as found on 
preoperative applanation. It was ob- 
served that, in the former group, the 
incidence of ..choroidal detachment 
was 85.7% (12 out of 14), while in the 
latter group it was only 7.1% (one out 
of 14). Reduction of IOP immediately 
before operation by means of either 





intravenously administered manni- 
tol, orally administered glycerin, ‘or 
acetazolamide did not alter the inci- 
dence of choroidal detachment. 
Maintenance of IOP within 20 mm 
Hg for 24 hours before operation did 
reduce the incidence of choroidal de- 
tachment. 

These findings support the hypoth- 
esis that immediate postoperative 
choroidal detachment results from 
sudden hypotonia. 

AMRESH CHOPDAR, FRCS(Edin) 
Sutton, Surrey, England 


CORRECTION 


Figure Upside Down—In 
the article, “Werner Syndrome,” 
published in the July ARCHIVES 


(90:53-56, 1973), one of the 
figures was printed upside- 
down. Figure 10 on page 55 
should be rotated 180°. 
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Topical miotics 
to remove 
aqueous humor. 








e potent oral carbonic anhydrase inhibitor 

e onset of action usually within an hour; maximal effect is 
observed in two to four hours 

e lowered intraocular pressure is often maintained for six to 
twelve hours 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of 
sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis is present, or during concomitant 
use of steroids or ACTH. Interference with adequate oral electrolyte intake 
will also contribute to hypokalemia. Digitalis therapy may exaggerate 
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metabolic effects of hypokalemia especially with reference to myocardial 
activity. Hypokalemia may be treated by use of potassium chloride or giv- 
ing foods with a high potassium content. Use with caution in severe 
respiratory acidosis. Consider possible occurrence of agranulocytosis, 
thrombocytopenia, or renal calculi. High doses cause some decrease in 
renal blood flow and glomerular filtration rate. 


Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), constipation, urinary frequency, mild skin eruptions, pruritus, 
headache, weakness, nervousness, globus hystericus, sedation, lassitude, 
depression, confusion, disorientation, dizziness, ataxia, tremor, tinnitus, 
and paresthesias of hands, feet, and tongue. If they occur, reduce dosage 
or discontinue drug temporarily. 


How Supplied: Tablets containing 50 mg dichlorphenamide each, in 
bottles of 100. 


For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 


West Point, Pa. 19486 
MSD 
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CHARLES C THOMAS*+ PUBLISHER 
301-327 East Lawrence Avenue + Springfield +» Illinois * 62717 


UVEITIS: Immunologic and Allergic Phenomena by R. Campinchi, J. P. Faure, E. Bloch-Michel, and 
J. Haut. With the Collaboration of J. Denis-Lassalle, M. Kastler, P. Dhermy, S. Limon, and E. 
Rousselie. Translated, Revised, and Indexed by Bruce Golden, Univ. of the Witwatersrand, 
Johannesburg, South Africa, and Mariette M. Givoiset, The Univ. of Iowa, Iowa City. ’73, 836 pp. (6 
3/8 x 9 5/8), 180 il. (22 in full color), 72 tables, $39.50 


INTRAOCULAR LIGHT SCATTERING: Theory and Clinical, Application by David Miller, Harvard 
Medical School, and George Benedek, Massachusetts Institute of Technology. This text interprets the 
optical symptoms of eye disease in terms of the interaction between light and the microstructural 
elements of the ocular tissues. °73, 132 pp., 52 il., 5 tables, $8.75 


CORNEAL PRESERVATION: Clinical and Laboratory Evaluation of Current Methods edited by 
Joseph A. Capella, Lions of District 22-C Eye Bank and Research Foundation, Inc., Washington, D. C.; 
and Henry F. Edelhauser and Diane L. Van Horn, both of Medical College of Wisconsin, Milwaukee. 
(33 Contributors) ’73, 332 pp., 208 il., 49 tables, $22.50 


NEUROLOGY OF THE OCULAR MUSCLES (2nd Ed., 6th Ptg.) by David G. Cogan, Harvard Medical 
School, Boston. Revisions and additions of material on the ocular myopathies, together with more 
complete data on cerebellar function, has increased the tamie of the second edition. ’72, 320 pp., 169 
il. (3 in full color), $10.50 


INDUSTRIAL AND OCCUPATIONAL OPHTHALMOLOGY by Samuel L. Fox, Univ. of Maryland, 
School of Medicine, Baltimore. Deals with practical problems of visual testing before and during 
employment. Principal modalities for protecting eyes while on the job are discussed. °73, about 211 
pp., 35 il., 11 tables 


OCULAR INFLAMMATORY DISEASE edited by Bruce Golden, Univ. of Iowa, Iowa City. (20 
Contributors) This highly organized teaching device gives information that is required to make ` 
decisions in the diagnosis and treatment of ocular inflammatory disease. °73, 352 pp. (7 x 10), 259 il. 
(39 in full color), 54 tables, $22.75 


TOXICOLOGY OF THE EYE: Drugs, Chemicals, Plants, Venoms (2nd Ed.) by W. Morton Grant, 
Harvard Univ. Medical School, Boston. The purpose of this second edition is to relate many of the new 
reports which have been published in the last few years. ’73, about 1130 pp. (6 1/8 x 9 1/4), 2 tables. 


NEUROLOGY OF THE VISUAL SYSTEM (Sth Ptg.) by David G. Cogan. It comprises a discussion of 
clinical signs and symptoms. A brief anatomic and physiologic introduction precedes each section. The 
chief emphasis is on the author’s personal observations. ’73, 432 pp., 180 il. (3 in full color), $14.50 


CHORIORETINAL HEREDODEGENERATIONS: An Updated Report of La Societe Francaise 
d’Ophtalmologie by A. Franceschetti, Late Professor, Univ. of Geneva, Switzerland; J. Francois, Univ. 
of Ghent, Belgium; and J. Babel, Univ. of Geneva. (6 Collaborators) °73, about 1300 pp. (7 x 10), 
1292 il. (139 in full color), 65 tables 


THE BASIC ASPECTS OF THE GLAUCOMAS by Adnan H. Halasa, The American Univ. of Beirut, 
Lebanon. Foreword by F. C. Blodi. Presents the history and classification of the glaucomas, the theory 
of tonometry and tonography, clinical aspects of the primary glaucomas, and classification of the 
secondary glaucomas on the basis of the patho-physiological mechanism responsible for the disease. 
"72, 244 pp., 84 il. (13 in full color), $14.50 


OCULOMYCOSES by Jules Francois, The Univ. of Ghent, Ghent, Belgium, and M. Rysselaere. A 
comprehensive and important book in the field providing the necessary steps for establishing a sound 
mycologic diagnosis ...a detailed study on all superficial and deep mycoses and. pseudomycoses. ’72, 
444 pp., 192 il., 12 tables, $34.50 


MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 





RAS d ` : 


e Aids in breaking posterior synechiae in uveitis. 





(Epinephrine Bitartrate 1.82%) |-2 Š 


#292 F3 

Preservative-Chlorobutanol 0.5% | 5 & 

STERILE OPHTHALMIC 
SOLUTION 


PHARMACAL LABORATORIES, Inc | 2-5 8 
121 TY ST 
QUINCY 69, MASS, USA 





Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocol! Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 
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Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. B only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


“BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 


121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 
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SCIENTIFIC WAYS TO APPLY IT 


Come to the 15th National Conference 

on the Medical Aspects of Sports 

Saturday, December 1, 1973 

8:00 am to 6:00 pm 

Royal Inn, Anaheim, California 

held in conjunction with AMA Clinical Convention 


Physicians: come early to the Convention and 
learn how to help keep athletes competing. See 
films. Watch demonstrations on heat stress sed 
assessment, cardiopulmonary resuscitation, a 
scientific equipment fitting. 


Hear about the latest medico-scientific advances 
in rehabilitation, the Hospital Injury Surveillance 
Project. Discover the latest findings on therapeutic 
drug use, nutrition needs, injuries common to 
female athletes. 


Plus—well-known luncheon speaker \ 4 


eh) 
4 
m E, 
For reservations contact: N g: 
Tim Craig NS 


AMA Committee on the 
Medical Aspects of Sports 
535 North Dearborn 
Chicago, Illinois 60610 





A Question for the Doctor: 


What 

isa 
Spectacle 
Indirect? 












If you said that 
a Spectacle In- 
direct is the new \ 
way to quick indirect 
ophthalmoscopy without 
headbands, you’re right. If 
you said it’s the perfect indirect for the office, you’re right 
again. And if you said you can wear the spectacles for 
rounds introducing the light source and viewer when you 
need them, you really seem to know our product. 


Did you also know that you can choose from two attach- 
ments which cover the full range of PD’s from 52 to 74... 
with no individual adjustment needed? 


Did you also know that your Keeler loupes will snap right on? 


Did you also know that the Spectacle Indirect works on re- 
chargeable batteries or transformer, and an optional dimmer 
gives you finger-tip control of illumination at all times? 


One more question: 
Wouldn't you really like to have one? 


Call or Write: 
David Keeler, Broomall, Pa. or Wally Parama, west coast. 


(ke E E R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
T K E L 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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.. consider 
Epitrate 


EPITRATE may be used alone or 
added to miotic therapy to maintain 
intraocular pressure at a more satisfactory 
level of control. 

EPITRATE reduces the rate of 
aqueous formation. It may also improve 
outflow facility in certain cases follow- 
ing prolonged therapy. 

EPITRATE offers a particular benefit 
for the open-angle glaucoma patient 
with early senile lens changes by 
avoiding miosis when used alone, or 
minimizing miosis when used with miotics. 





E nitrate 


BRAND OF 


epinephrine 
bitartrate 


O prescribe alone or in 
combination with miotics 


O stability without refrigeration 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
EPITRATE® (epinephrine bitartrate) 

Formanagement of chronic simple (open-angle) glaucoma 
Description: A sterile, aqueous solution of levorotatory 
epinephrine bitartrate 2% (equivalent to 1.1% base), it is 
Stable, retains its potency throughout use, and requires 

no refrigeration. It has a low surface tension. 

Action: Intraocular pressure is lowered by reducing the 
rate of aqueous formation. Improvement in outflow facility is 
also observed in certain cases following prolonged therapy. 
Indications: Useful in management of chronic simple 
(Open-angle) glaucoma, either alone or in combination with 
miotics. In selected cases, it may also be used with 
Carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an 
epinephrine preparation is contraindicated in eyes that are 
capable of angle closure since its relatively weak mydriatic 
action may, nevertheless, precipitate angle block. 
Gonioscopy should be carried out on all patients before 
initiating therapy. 

Warnings: Topical use of epinephrine in any form should 
be interrupted prior to general anesthesia with certain 
anesthetics such as cyclopropane or halothane which sen- 
sitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be 
used with caution in the presence of hypertension, 
diabetes, hyperthyroidism, heart disease, and cerebral arte- 
riosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE (epinephrine bitartrate) therapy, but usually 
diminish as treatment is continued. Conjunctival allergy 
occurs occasionally. Pigmentary deposits in the lids, con- 
junctiva or cornea may occur after prolonged use of epine- 
phrine eyedrops. In rare cases, maculopathy with a central 
scotoma may result from the use of topical epinephrine 

in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occa- 
sionally been reported, such as: palpitation, tachycardia, 
extrasystoles, hypertension, trembling, sweating, and pallor. 
Dosage and Administration: 1 drop, with frequency of 
instillation being individualized, from every two or three 
days to twice daily. More frequent instillation than one drop 
four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution 
of epinephrine bitartrate 2% (equivalent to 1.1% base). 
[Also contains chlorobutanol (chloral derivative) 0.5%, 
adrenalone, sodium bisulfite, sodium chloride, polyoxy- 
propylene-polyoxyethylene-diol, and disodium edetate. ] 
Package containing 7.5 cc. bottle with separate dropper- 
screw cap attachment. 
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computers sad mecicine 


the publication that tells you how physicians have put 
computers to work -- in practical, valuable ways 






This new bi-monthly publication reports on ways computer 
potential has been harnessed and used clinically and administratively 
in private practice, clinics, hospitals and medical societies. 
It brings you detailed descriptions of medical-computer systems 
in use now, those still in the developmental and experimental 
stages, and information on whom to contact for more details. 
Plus, it provides a forum to share your thoughts, ideas and 
computer experiences with other physicians. 


Let COMPUTERS AND MEDICINE start bringing you ideas. 
Order a subscription now! 


Subscriber Services (AOP1073) 
AMA/535 N. Dearborn St./Chicago, III. 60610 


Please send me the next 6 issues of COMPUTERS AND 
MEDICINE. My payment is enclosed. 


O $5.00 U.S., Possessions, Canada, Mexico 
O $7.00 All Other Countries 


Name 
Address 


City/State/Zip 
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the new non-electric 
cryo-ophthalmic console trom Alcon 


No electrical outlet is needed for the new CRYO-STAT. It operates 
conveniently with N.O or CO, alone, giving you a freedom of movement 
unlike any cryo console you've used before, 

while eliminating electrical hazards and another cord underfoot. 


Instant on/off freeze control 


The CRYO-STAT provides instantaneous freeze and defrost. 
This prevents iris adhesions, eliminates the need for excess 
manipulation, and helps to avoid lacerations and 

vitreous loss. 
Rapid freeze and defrost greatly simplifies such 
procedures as cataract removal and retinal repair. 

Ready adjustment to other specific procedures is 

permitted by a broad range of precision-built 
pencils. Ask your Alcon Surgical Represen- 
tative for a demonstration of the new 


CRYO-STAT non-electric system. 






















The Nikon Ophthalmic System: 
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Zoom -Photo 
Slit Lamp Microscope 
with Ionometer 


























In Practice 








Measurement of 
intraocular pressure 
with Nikon 
Applanation 
Tonometer. 


The Nikon Applanation 
Tonometer using the 
Goldmann prism, allows 
easy and accurate 
readings. 





Nikon photo 
attachment permits 
simultaneous 
photography. Lets 
you record exactly 
=| what you see as 

ad | you see it. Ideal for 
research, teaching, 
record keeping. 


Zoom optics 
from 7X to 35X 
guarantee that 

no symptom, how- 
ever minute, will 
be missed 





The Nikon Slit Lamp microscope, now equipped with the 
Nikon Applanation tonometer, provides the ophthalmologist 
with the finest system for diagnosing glaucoma. 


The tonometer, which uses the Goldmann Prism, is light, 
compact and can be easily swung out of the way. Precise 
measurements from 0 to 80 mm Hg are assured in any 
inclined position as well as normal vertical position. The 
tonometer can be attached to Nikon slit-lamp microscopes 
already in use. The tonometer offers the ophthalmologist a 
complete biomicroscopic system, equally adaptable to office 
practice or the research laboratory. 


This Nikon Slit Lamp System is one of many fine instruments 
available from the Nikon Ophthalmic Division. Among these 
are Vertexometers, including the unique projection vertex- 
ometer, and aspheric lenses. 

For information, write or call Nikon Inc., Instrument Division, 
subsidiary of Ehrenreich Photo-Optical Industries, Inc., 623 
Stewart Ave., Garden City, New York, N.Y. 11530. (516) 
248-5200 (In Canada; Anglophoto Ltd., Ont.) 


ERs Nikon Ophthalmic Division 
sol Extending man’s vision 


Announcement of the 
FOURTEENTH ANNUAL INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 


THE OPHTHALMOLOGIST 
February 22-23-24, 1974* 
Sponsored by 


THE RUDOLPH ELLENDER MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing medical 

education program 


PLACE: FAIRMONT-ROOSEVELT HOTEL, 
NEW ORLEANS, LOUISIANA 


TUITION: $150.00 ($50.00 Residents and M.D.’s Assistants) 


PANELISTS: JAMES V. AQUAVELLA, M. D., Rochester, New York 

JOS. A. BALDONE, M. D., New Orleans, Louisiana 
CHESTER J. BLACK, M. D., Elmhurst, Ilinois 
HERSCHELL H. BOYD, M. D., Bellevue, Washington 

: | ELLIS GRUBER, M. D., Rochester, New York 
JACK HARTSTEIN, M. D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M. D., Houston, Texas 
EDWARD SHAW, M. D., Gainesville, Florida 
NORMAN 0. STAHL, M. D., Great Neck, New York 


TOPICS: Conventional hard contact lenses, hydrophilic soft gel 
lenses, silicone lenses and oxygen permeable hard 
contact lenses. 


STAY OVER FOR THE MARDI GRAS SEASON! 
*February 24-25-26, 1974 
Mardi Gras Day is Tuesday, February 26, 1974. 


Special convention hotel rates 
through Mardi Gras. 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof—Delta Towers (Claiborne Towers) 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 


THE DEPARTMENT OF 
OPHTHALMOLOGY 
LOUISIANA STATE UNIVERSITY 
SCHOOL OF MEDICINE 

| and 
THE EYE FOUNDATION OF AMERICA 
announce 

SYMPOSIUM ON 


DISEASES AND 


SURGERY OF THE LENS 


January 25-26, 1974 


Director: George M. Haik, M.D. 
Guest Speakers: 


Dr. David Donaldson 
Harvard University 


Dr. Frank Hurite 
University of Pittsburgh 
Medical Schoo! 


Dr. S. D. McPherson, Jr. 
University of North Carolina 


__. Dr. Richard Troutman 
. State University of New York 


REGISTRATION FEE: $150 for Physicians 
$ 50 for Residents 


For further information, write: 
The Department of Ophthalmology 
L.S.U. Medical Center 
1542 Tulane Avenue 
New Orleans, Louisiana 70112 





first for effectiveness first for flexibility first for safety 


ZOLYSE (alpha chymotryp- ZOLYSE provides alarge Only ZOLYSE furnishes BSS® 
sin) is the accepted enzyme for 10 cc vial of diluent—five times (balanced salt solution) diluent 
zonulysis in cataract surgery. It the size of conventional 2 cc which contains the seven prin- 
gives you proven effectiveness, units—which lets you mix to the cipal ions of aqueous fluid. The 
reducing the risk of capsule rup- precise enzyme concentration BSS diluent with ZOLYSE pro- 
ture, vitreous loss and traumatic needed. vides for greater compatibility 
iridocyclitis. with sensitive ocular tissue and 


reduces the likelihood of cyto- 


=e 8 FX toxicity. In this way, ZOLYSE 
ys ® | -R Ñ helps minimize certain prob- 
he AnA ý lems associated with alpha 
e e ‘ r chymotrypsin. 
° ) ose (Se Remember, ZOLYSE can 
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SS cataract procedures. 
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JESCRIPTION: A lyophilized form of crystalline alpha chymotrypsin. After reconstitution with sterile BSS®, the enzyme contains: Active: 
\lpha Chymotrypsin 750 units. Inactive: Sodium Chloride 0.49%, Sodium Acetate 0.39%, Sodium Citrate 0.17%, Potassium Chloride 
).075%, Calcium Chloride 0.048%, Magnesium Chloride 0.03%, Purified Water. 

SONTRAINDICATIONS: High vitreous pressure, a gaping incisional wound, and congenital cataracts. 

NARNINGS: Do not use if cloudy or if it contains a precipitate. Do not autoclave—excessive heat, alcohol, and any other chemical used 
‘or sterilization will inactivate the enzyme. After use discard any unused portion. 

PRECAUTIONS: Use is not advised in patients under 20 years old. 

ADVERSE REACTIONS: Transient increases in intraocular pressure, moderate 


Surgical Products Division, Alcon Laboratories, Inc. 
uveitis, corneal edema, and striation have been known to occur. 


Dedicated to advances in ophthalmic surgery 


AN ENCOUNTER: 


CLASSICAL vs. CONTEMPORARY CONCEPTS 
OF GLAUCOMA TREATMENT. 


Cedars-Sinai Medical Center of Los Angeles, 
PO BOX 48750, Los Angeles, California, 
90048. 


AT: 


The Beverly Hilton Hotel, 9876 Wilshire Blvd., 
Beverly Hills, California, 90210. 


TYPE: 
2 days 14hrs. instruction. 


FEE: 


$200.00. 
DATES: 


October 26-27, 1973. 


METHODS: 
AV, Lec, Pan, Sem. 








| FIRST MID-WINTER 
| MEDICAL CONTACT LENS MEETING OF CLAO 


Dates: January 18 - 20, 1974 
Place: Sahara Hotel, Las Vegas, Nevada 


Registration Fee: $ 75.00 (member physician) 
$100.00 (non-member physician) 
$ 50.00 (technician employed by 

ophthalmologist) 
$100.00 (self-employed technician) 


This promises to be an outstanding event of the medical contact lens 
world. There will be courses and lectures given by the finest talent 
available. 


The Sixth Conrad Berens Memorial Lecture will be given by John A. 
Dyer, M.D. of the Mayo Clinic. 


Interesting exhibits by the major contact lens and contact lens acces- 
sory manufacturing firms will be arranged. 


lt is advisable that plane reservations and hotel accommodations 
should be made early and individually. Hotel reservations may be 
| made directly with the Sahara Hotel. 


For pre-registration write to: 
Contact Lens Association of Ophthalmologists, Inc. 
G. Peter Halberg, M.D., Corresponding Secretary 
Executive Office — 40 West 77th Street 
New York, New York 10024 





Please make your check payable to: CLAO — Mid Winter Seminar 


















Send me 
$3.95 (OP-240) 
My payment of $ 


PEE E ENA of 


American Medical Association 
535 North Dearborn Street/Chicago, Illinois 60610 


copy(ies) of Dynamics of Violence 


Concerned investiga- 
tions into the whys and 
wherefores of human 
pathological 


aggres- 
sion in our society. 


Clinical investigations 
and case histories, at- 
tempting to trace the 
development of action/ 
reaction responses by 
which we all, to some 
degree, are victimized. 


Dynamics 







Violence 


Edited by 
Jan Fawcett, M.D. 


is enclosed. 198 pages, $3.95 
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Coagulator 


The advantages of this instru- 
~ ment are proven and well documented. 
© Let us send you supporting information. 
©) a Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368 


F of. SD.McPherson, Jr, M.D ‘Bipolar Coagulation in Ophthalmic Operations,” American 
Journal of Ophthalmology. 73:5, 1972. 


‘Codman Mentor 


This Wet-Field* coagulator provides pin-point 
coagulation with less damage to surrounding 
tissue and works even better under irrigation. 
It eliminates repeated sponging, reduces 
irritation, and speeds up the procedure. , 
Bleeders are easier to locateina wet 4 
field too. 

Just touch the foot switch and /. 
current passes from tip to tip 4. 
-notintosurroundingtissue- ^ / 
for instantaneous hemostasis. 51972 Codman & Shurtleff, Inc. “Trademark 


It’s time to retire your cautery. 
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Look to 
Barnes-Hind 
for proven 


performance 
in eye care 
products 








Fluress® Fluress* 
(sodium fluorescein 0.25%, benoxinate HCI 0.4%) paisano, (sodium fluorescein 0.25%. benoxinate HCI 0.4% 
Fluorescein-topical anesthetic combination ; =a DESCRIPTION = ich | 

, ; sco IASON, aa ae A sterile ophthalmic solution containing sodium 
solution ideal for removal of corneal foreign REAM fluorescein 0.25% and benoxinate HCI 0.4% ina 





k sterile isotonic boric acid buffer containing 


bodies and for short corneal and conjunctival r and a water. C 


FLURESS 


Hy 


procedures. High margin of safety — preserved 
with Chlorobutanol 1°/o. 


Ful-Glo° 


(sodium fluorescein strips) 

The sodium fluorescein strip that provides precise, 
uniform dosage measurement for reproducible 
results in disclosing corneal injury. 


o ® 
Blinx 
(ophthalmic irrigating solution) 


A sterile, stable, isotonic irrigating ore 
solution and eye wash. be 


Disposable 
Ophthalmic Dressing Tray 


Prepacked unit for individualized treatment of 
post-surgical patients. 


Safe. Avoids the danger of cross-contamination. 
Convenient. Layout maximizes ease of use; tray includes 
empty cavities for additional medication as needed. 
Economical. Cost is in many cases lower than total costs of 
trays hand-assembled in the hospital ward. 


Contents: 
5 Sterilized eye pads 


5 Plastic containers with three sterilized rayon balls each or 10 envelopes 


with two cotton swab applicators each 

BLINX® Sterile Ophthalmic Irrigating Solution, 4 fl. oz. (120 ml.) 
Roll surgical tape 

Extra cavities for additional medications 

Also available — Disposable Ophthalmic Dressing Trays with 
Scopolamine or Atropine Unimins'™™* 


*UNIMINS...sterile single-dose ophthalmic drops in disposable applicators — 


Trademark of Barnes-Hind Pharmaceuticals, Inc. 


Barnes-Hind Pharmaceuticals, Inc. 


895 Kifer Road 
Sunnyvale, California 94086 











1% added as a preservative. 

INDICATIONS 

For procedures in which a topical ophthalmic 
anesthetic agent in conjunction with a disclosing agent 
are indicated: corneal anesthesia of short duration, 
e.g., tonometry, gonioscopy, removal of corneal foreign 
bodies and for short corneal and conjunctival 
procedures. 

CONTRAINDICATIONS 

Known hypersensitivity to this preparation. 

WARNING 

Prolonged use of topical ocular anesthetic is not 
recommended. It may produce permanent corneal 
opacification with accompanying visual loss. 

ADVERSE REACTIONS 

Side Effects: Occasional temporary stinging, burning, 
conjunctival redness. Rare, severe, immediate-type, 
apparently hyperallergic corneal reaction, with acute, 
intense and diffuse epithelial keratitis, a gray, 
ground-glass appearance, sloughing of large areas of 
necrotic epithelium, corneal filaments and sometimes, 
iritis with descemetitis. 

DOSAGE AND ADMINISTRATION 

Removal of foreign bodies and sutures and for 
tonometry: One to two drops (in single instillations) 

in each eye before operating. 

Deep ophthalmic anesthesia: Benoxinate hydrochloride 
0.4% solution; two drops in each eye at second 
intervals for three instillations. 

Note: Because the ‘‘blink’’ reflex is temporarily 
eliminated, it is suggested that the eye be covered 
with a patch following this procedure. 

HOW SUPPLIED 

5 ml. glass dropper bottles (NDC 77-628-55). 

CAUTION 

Federal law prohibits dispensing without prescription. 


Ful-Glo" 


(sodium fluorescein strips) 

DESCRIPTION 

Each FUL-GLO sterile ophthalmic strip is impregnated 
with 0.6 mg. of sodium fluorescein. 

INDICATIONS 

FUL-GLO is a diagnostic agent for staining the anterior 
segment of the eye when fitting contact lenses, in 
disclosing corneal injury and in applanation tonometry. 
DOSAGE AND ADMINISTRATION 

To insure full fluorescence and patient comfort, the 
FUL-GLO impregnated tip should be moistened before 
application. One or two drops of sterile, isotonic 
Barnes-Hind BLINX Irrigating Solution should be used 
for this purpose. Touch conjunctiva or fornix as 
required with moistened tip. It is recommended that 
the patient blink several times after application. 

HOW SUPPLIED 

Boxes of 100 individual strips (NDC 77-631-12). 


23 3 8. 
75 4 6. 
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Convenience, versatility 
and wider selectivity 
at your fingertips: 


The new AO Custom 
PROJECT-O-CHART™ 


The new remote-controlled AO 
Custom PROJECT-O-CHART 
offers instant slide selection 
at your fingertips. You 
can project individual, 
single line, or grouped test 
characters for any test situa- 
tion. Slide changing and test 
time are reduced to a minimum 
with remote push-button controls. 
Up to 30 slides may be 
programmed in sequence to your 
own preferred testing technique. 
The AO Custom PROJECT-O- 
CHART is available in Table, 
Wall, Instrument Stand and 
Floor models. Choose from five 
American Beauty colors. 


For complete information on the 
new AO PROJECT-O-CHART, 
see your authorized AO instrument 
distributor, AO sales representative, 
or write for our new brochure. 


a TAN 


®T.M. American Optical Corp. 


AMERICAN OPTICAL 


CORPORATION 
BUFFALO, NEW YORK 14215 








Even for the most conscientious patient, 
two products with different dosage sched- 
ules can be confusing... 


E-Carpine simplifies the dosage regimen 
for patients best controlled with epine- 
phrine plus pilocarpine therapy. One pre- 
scription helps assure patient cooperation 
and reduces drug costs. E-Carpine makes 
therapy less confusing for your open-angle 


glaucoma patient. 
ig 

™ 

(base) with pilocarpine hydrochloride 1, 2, 3, 4, 6% 





Epinephrine bitartrate 0.5% 


DESCRIPTION: Sterile solution containing: Active: Epi- 
nephrine Bitartrate equivalent to Epinephrine 0.5%, 
Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, or 6%; Ve- 
hicle: Hydroxypropyl Methylcellulose, Preservatives: 
Sodium Bisulfite 0.30%, Benzalkonium Chloride 0.01%; 
Inactive: Sodium Chloride (in 1% and 2% strengths 
only), Disodium Edetate, Polysorbate 80, Sodium Hy- 
droxide (and Hydrochloric Acid as required to adjust 
pH), Purified Water. CONTRAINDICATION: Nar- 
row angle glaucoma or sensitivity to any component. 
WARNING: For topical ophthalmic use only. PRECAU- 
TIONS: Use cautiously in hypersensitive persons. Dis- 
continue if sensitivity occurs. ADVERSE REACTIONS: 
Extracellular pigmentation in the palpebral conjunc- 
tiva with prolonged use. Contact allergy may occur. 
Rarely, systemic side effects such as headaches, pal- 
pitation, faintness, tachycardia, extrasystoles, and 


blurred vision may occur. 


dedicated to advances in ophthalmic therapy 


status report on . 
Chloroptic (chloramphenicol 


Since the introduction of Chloroptic® (chloramphenicol) in 1968, over 
1,000,000 bottles have been used. As of this writing, the following 
facts are known to be true regarding its use: 


“ EFFECTIVENESS 


In the treatment of a variety of superficial eye infections, there's 
no doubt that Chloroptic works. One controlled study! for example, 
showed that Chloroptic ophthalmic solution produced an "excellent or 
good" response in 91% of the cases of eye infection confirmed by 
cultures. Chloroptic is effective against many varieties of both 
gram-positive and gram-negative organisms. Its Spectrum of anti- 
bacterial activity is broader than any of the following: polymyxin, 
neomycin, bacitracin and sulfa. 


“ SAFETY 


A stock bottle of Chloroptic® contains only about 1/100th of one 
day's usual oral dose of chloramphenicol, and studies have shown that 
the drug is not absorbed in measurable amounts when applied to the 
eye topically. However, a chloramphenicol solution was implicated in 
a single report of bone marrow hypoplasia following 23 months of use. 
And although there have been no reports of serious adverse reactions 
with Chloroptic since its introduction, it makes Sense that it is not 
recommended for prolonged use. Nor should prolonged use be necessary, 
since indicated conditions respond to Chloroptic quickly. 


End of report. 
Recommendation: Prescribe Chloroptic. i 3 n 







|| CHLOROPTIC® (chloramphenicol 0.5%) ophthalmic solution 
A ERCAN Contains: chloramphenicol 0.5% (5 mg./cc.) with: chlorobutanol (chloral deriv. 
<)> as a preservative) 0.5%. 

i Calif , Indications: For the treatment of superficial ocular infections involving the 
Irvine, California conjunctiva and/or cornea caused by chloramphenicol-susceptible organisms. 
Montreal, Canada Contraindications: Contraindicated in patients who are hypersensitive to chlo- 


ramphenicol. 


Warnings: As with other antibiotics, prolonged use may result in overgrowth of 
non-susceptible organisms. If superinfection occurs, or if clinical improvement 
is not noted within a reasonable period, discontinue use and institute appro- 
priate therapy. Sensitivity reactions such as stinging, itching, angioneurotic 
edema, urticaria, vesicular and maculopapular dermatitis may also occur in 
some patients. Systemic chloramphenicol has been known to produce bone 
marrow hypoplasia, depression or erythropoiesis, and aplastic anemia, and 
visual disturbances. One case of bone marrow hypoplasia has been reported 
after prolonged (23 months) use of an ophthalmic solution. 


(1) Aragones, J. V. and Eriksen, S. P., Stable chloramphenicol solution for Ocular infections.» Am J Ophthal 
66: 104-106, 1968. 
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For comfort 
Epinal is a borate salt, so it can be 
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Solution. Inactive: Ascorbic Acid, Acetylcysteine, Boric 
Acid, Sodium Carbonate (to adjust pH), Purified Water. 
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Again, Zeiss makes tundus photography 
even more automatic and economical. 


New Fundus Flash 3 


(Also available for your present fundus camera). 

Only % the size of previous models, this table-top power 
supply is so lightweight it doesn’t even need handles. Yet 
it contains a 4-level variable electronic flash tube excitor, 
an automatic camera sequencing selector, a drive generator 
for the Allen Stereo Separator, a continuously variable Fixation 
Device intensity regulator, and much more. 


New fully electronic data system—The Dataphot 


There’s an automatic print-out of both time and patient 
identification number on each frame. The time can be recorded 
either in seconds and tenths of seconds or in minutes and 
tenths of minutes; and the patient identification number can 
be so set that one patient always has the same number —no 


Diabetic retinopathy O.S. 30.4 sec. after injection: photographer, Rita R. Harris, Div. of Ophth., Stanford School of Medicine: 


cross referencing ever needed, no Friday afternoon confusion. 
New eyepiece heads 


Either a beam-splitter system or a solenoid-activated 
mirror that flips in and out in a fraction of a second... lets 


you view the fundus practically continuously... frees ‘your 
hands for other tasks. 


This is not just a fundus camera, but a fundus camera 
system — for complete details, write Carl Zeiss, Inc., 444 Fifth 
Ave., New York, N.Y. 10018. Or phone (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
M3B 2S6. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS 
ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


Douglas R. Jacobson, M.D. 
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Now, Iris fluorescein photography. From the developers 
of fundus fluorescein photography. From Zeiss. 


Another Zeiss First. We were first to bring you an in- 
strument for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 
utilize one of the newest diagnostic techniques in ophthalmol- 
ogy. 

Use one power supply for two instruments . . . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world’s greatest optics, you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Carl Zeiss, Inc., 
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Fluorescein angiogram of a diabetic retinopathy, | 
revealing a gross vasculopathy in micro and macro vessels. 
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SPARTA MINI-SCOPE 


magnifying loupe for surgery or examination, we have 
a small microscope with 8X magnification that fits your needs. 
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Write us for detailed brochure or a demonstration. 
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Bacterial conjunctivitis 
looks sore — and feels sore. Hyperemia. 
Frequent lacrimation. Annoying pain, even 
when the eyes are closed. 

Neosporin" Ophthalmic Solution can help 
clear the infection and help restore comfort. It 
is effective against most pathogens which cause 
superficial external ocular infections, including 
Pseudomonas and Staphylococcus aureus. 
Neosporin Ophthalmic Solution contains antibiotics 

/ that are rarely used systemically. 
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CONTRAINDICATIONS: This product is contraindicated in those persons 
who have shown sensitivity to any of its components. 
WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
¿or all of the following antibiotics for the treatment of future infections: kanamycin, 
‘paromomycin, streptomycin. and possibly gentamicin. 
ADVERSE REACTIONS: Neomvycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature indicate an increase in the prevalence 
of persons allergic to neomycin. 


Complete literature available on request from Professional Services Dept. PML. 


“1 Neosporin 
(A Ophthalmic Solution, Sterile 
$ Polymyxin B-Neomycin-Gramicidin 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 units: neomycin 
sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin base): gramicidin 0.025 mg.. in 
a solution containing the inactive ingredients alcohol (0.5%). propylene glycol, 
polyoxyethylene polyoxypropylene compound, sodium chloride. and purified water 


(preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 


eal ee wen barnes for bacterial conjunctivitis 
Research Triangle Park 


Wellcome / North Carolina 27709 and other superficial external eye infections 


Be the 
final judge 
of the 


Mentor’ 
Slit Lamp 


Confirm for-yourself this one’s 
bright, clear, integrated optics 
and illumination, its exceptional 
depth of focus, sharp slit, 
smooth controls, correct 
working dis- 
J^ ae tance, and 
large field. 
Simply call 
us toll free at 

800-225-1851 to 

arrange a personal 
demonstration. 

When you decide, and if it’s 
in our favor, two additional 

"E benefits will interest you: 

TE -Current delivery on new orders 
a — and complete service backing 
by Mentor. Mentor Division, 
Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 


d ¥ Codman Nentor 
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Even for the most conscientious patient, 
two products with different dosage sched- 
ules can be confusing... 


E-Carpine simplifies the dosage regimen 
for patients best controlled with epine- 
phrine plus pilocarpine therapy. One pre- 
scription helps assure patient cooperation 
and reduces drug costs. E-Carpine makes 
therapy less confusing for your open-angle 
glaucoma patient. 


E-Gar 


Epinephrine bitartrate 0.5% 
(base) with pilocarpine hydrochloride 1, 2, 3, 4, 6% 





tie 
pine 


DESCRIPTION: Sterile solution containing: Active: Epi- 
nephrine Bitartrate equivalent to Epinephrine 0.5%, 
Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, or 6%; Ve- 
hicle: Hydroxypropy! Methylcellulose, Preservatives: 
Sodium Bisulfite 0.30%, Benzalkonium Chloride 0.01%; 
Inactive: Sodium Chloride (in 1% and 2% strengths 
only), Disodium Edetate, Polysorbate 80, Sodium Hy- 
droxide (and Hydrochloric Acid as required to adjust 
pH), Purified Water. CONTRAINDICATION: Nar- 
row angle glaucoma or sensitivity to any component. 
WARNING: For topical ophthalmic use only. PRECAU- 
TIONS: Use cautiously in hypersensitive persons. Dis- 
continue if sensitivity occurs. ADVERSE REACTIONS: 
Extracellular pigmentation in the palpebral conjunc- 
tiva with prolonged use. Contact allergy may occur. 


Rarely, systemic side effects such as headaches, pal- 


pitation, faintness, tachycardia, extrasystoles, and 


blurred vision may occur. 


dedicated to advances in ophthalmic therapy 
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The 
7100, 880 


and 348 


Put this versatile combination to work for you. 
The 880 Full-Power Chair/Table features a motor 
hydraulic base and ‘“‘sitting to supine” articulating 
top. The “Know How” involved in it, inthe 
modular 7700 Instrument Stand and the 

348 Pneumatic Stool represents 75 years of 
experience in manufacturing professional 
equipment. Write for illustrated catalog: 

F. & F. Koenigkramer, 96 Caldwell Drive, 
Cincinnati, Ohio 45216. Dept. AO-10 


©1973 Dentsply International Inc. 
All Rights Reserved 
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Polyspecirin 


POLYMYXIN B SULFATE 5000 UNITS/cc, NEOMYCIN SULFATE 0.5%, LIQUIFILM® (POLYVINYL ALCOHOL) 1.4% 


KILLS MOST COMMON CAUSES OF 





e The only polymyxin-neomycin com- 
bination available in Liquifilm (poly- 
vinyl alcohol 1.4%) 


e Liquifilm keeps medication in contact 
with the eye longer than does a saline 
vehicle. 


e Liquifilm helps prevent loss of watery 
tear film. 





TIELE LEE tLe 


squeeze-drop bottle 















POLYSPECTRIN 1 Liquifilm (Polymyxin B sulfate — 
neomycin sulfate) ophthalmic solution. 
Contraindications: This product is contraindicated in 
those persons who have shown sensitivity to any of 
its components. 

Warnings: Prolonged use may result in overgrowth of 
nonsusceptible organisms. 

Precautions: Culture and susceptibility testing should 
be performed during treatment. Allergic cross-reac- 
tions may occur which could prevent the use of any 
or all of the following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, strepto- 
mycin, and possibly gentamicin. 

Adverse Reactions: Neomycin is a not uncommon cu- 
taneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons al- 
lergic to neomycin. 






Irvine, California 
Montreal, Canada 



















CHICAGO OPHTHALMOLOGICAL SOCIETY 


ANNOUNCES 









Joseph S. Haas, M.D. 
Chicago, Illinois 


William H. Havener, M.D. 
Columbus, Ohio 


John Hetherington, M.D. 
San Francisco, California 









THE TWENTY-SIXTH ANNUAL CLINICAL CONFERENCE 


Friday & Saturday, May 17-18, 1974 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


PRELIMINARY PROGRAM 
PARTICIPANTS 


THE THIRTIETH ANNUAL GIFFORD MEMORIAL LECTURE 


Charles D. Kelman, M.D. 
New York, New York 


S. D. McPherson, Jr., M.D. 
Durham, North Carolina 


Bernard Schwartz, M.D., Ph.D. 
Boston, Massachusetts 


Dr. Arthur De Voe, New York, New York 





Friday, May 17, 1974 


Registrar: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 






This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 


also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


Invoice after 30 days 


$19.45 


’ Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-43 
5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR._ 








STREET 





C/S 








McHenry, Illinois 60050 





















THE RETINA SERVICE 
WILLS EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
and 


JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 


Co-Sponsors 


ANNOUNCE A COURSE ON 
INTRA-OCULAR TUMORS 


To be held at the Philadelphia County Medical 
Society Building, Philadelphia, Pennsylvania 


March 8 and 9, 1974 


Good for accreditation in category = 1 


This course will include diagnostic and therapeutic approaches 
to all intraocular tumors. Emphasis will be placed upon diagnostic 
aids such as indirect ophthalmoscopy, fluorescein angiography, 
ultrasonography, radioactive isotopes and immunological aspects. 
Current concepts of management will also be presented. Faculty 
will include: 


William H. Annesley, M.D. 

Paul Carmichael, M.D. 

Jay L. Federman, M.D. 

Richard E. Goldberg, M.D. 

W. Richard Green, M.D. Jerry A. Shields, M.D. 

Alfred Lucier, M.D. William S. Tasman, M.D. 
Albert Zimmerman, M.D. 


P. Robb McDonald, M.D. 
David Meyer, M.D. 
Charles C. Rife, M.D. 
Lov K. Sarin, M.D. 


Tuition will be $100. Special rate of $40 for residents and 
fellows upon application from their Department. Checks should 
be made payable to Retina Service, Wills Eye Hospital and 
mailed to Retina Service, Wills Eye Hospital, 1601 Spring Garden 
Street, Philadelphia, Pa. 19130 
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Reasons 
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Prescribing 


soflens'" 
CONTACT LENS 
(polymacon) 











See prescribing information which follows. 
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Infrared Infrared 
Spectrophotometer Spectrum of HEMA 





Agar Overlay Tissue Test 


A—Tissue adjacent to lens 2. A—Positive control 
B—Edge of SOFLENS Contact Lens (polyvinyl chloride) 
C—Tissue under lens B—Highly inhibited tissue 


adjacent to test sample 


Note: In picture 1, there is no significant difference in appearance of the tissue 
under the lens (C) and the tissue adjacent to the lens (A). 





Model spinner using fluorescent 
light to show edge roll-off. 


Materials purity...the first step 
in patient safety. 


= Monomers of hydroxyethyl methacrylate and ethylene 
glycol dimethacrylate are processed to yield polymer of 
the highest standards of purity. 


= Twenty-five separate steps confirm purity of 
monomer mix components. 


= Stringent manufacturing specifications are verified by 
techniques such as gas chromatography and infrared 
spectrophotometry. Because the SOFLENS Contact Lens 
is a prescription drug, manufacturing standards match 
the stringency of pharmaceutical production. 


Stability...another step toward 
safe,long-term wear. 


= Poly HEMA is essentially inert, pharmacologically, 
physiologically, and toxicologically. 


m Tissue culture studies confirm lack of toxicity of 
poly HEMA and lens accessory materials.” 


Precise manufacturing control... 
key to lens performance. 


m Unique computer-programmed, spin-casting process 
insures lens quality. 


= All process parameters precisely controlled for 
reproducibility of lenses. 


*Autian, J.: Toxicity testing of a poly-2(hydroxyethyl methacrylate) 


contact lens. Data on file at Bausch & Lomb, Incorporated. 
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Surface integrity... 
smoothest ophthalmic lens surface 
ever produced. 


m Smoothness demonstrated by scanning electron 
microscopy at 50,000x magnification and 100 A resolution. 


m Pore size of the material—estimated between 8 and 
35 A—precludes penetration by any microorganism. 


Quality assurance... 
meticulous process control 


to insure professional acceptance. 


m One hundred percent inspections guarantee 
conformity with exacting specifications for 
cosmetic quality, surface and edge integrity, 
optical clarity, and power measurement. 


m Each lens is autoclaved and lens sterility 
confirmed according to U.S.P. procedures 
before release for distribution. 


Patient acceptance...measured in 
clinical practice. 


m SOFLENS Contact Lenses (when fitted according to 
prescribing information) are generally comfortable 
from day dispensed and provide wearers with 
good-to-excellent visual acuity.t 


m Of those doctors expressing a preference in a recent 
Survey of prescribers, more than six out of ten stated that 
the SOFLENS Contact Lens was their lens of first choice 
for patients meeting the fitting criteria.t 


m Corneal integrity, among properly fitted patients, 
is rarely impaired. Occasional epithelial disruption, 
edema, or staining have been reported.t 


tData on file at Bausch & Lomb, Incorporated 


See prescribing information which follows. 





Scanning Electron Cross-section of an 
Microscopy of the concave “F” Series lens at 20x, 
surface of a SOFLENS stained with acridine orange 
Contact Lens (50,000x). 





Lens dimensions are Autoclave graph 
checked using an 
optical comparator. 





A SOFLENS Contact Lens 
is placed on an eye. 


SL-1149 


From Polymer to Patient- 
SOFLENS Contact Lenses 
(polymacon) 

meet the highest standards 
-those you set in your practice. 


sotflens’ 


CONTACT LENS 
(polymacon) 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethy| 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. #140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
Or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer’s 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon) 
must be stored ONLY in normal saline solution. If left exposed to 
air, the lenses will dehydrate, become brittle, and break readily. 
If a lens dehydrates, it should be soaked in normal saline solu- 
tion until it returns to a soft, supple state. 

Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacon) 
must be BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucus 
and film from the lens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim- 
plex, on the lens and in the SOFLENS Carrying Case. Fresh normal 
saline must be prepared daily for cleaning and storing the lenses. 
The carrying case must be emptied and refilled with fresh normal 
saline solution just before asepticizing the lenses. If a SOFLENS 
Aseptor-Patient Unit is not available for asepticizing the lenses, 
the lenses must be boiled in their carrying case in a pan of 
water for 15 minutes. 

Hygiene—Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. Cosmetics, 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 
the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 5% of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance of adhering to the following initial daily wearing schedule 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
j| 3 1 3 1 3 
2 3 1 3 3 
3 4 l 4 l 4 
4 4 l 4 1 4 
5 6 1 6 1 4 
6 6 J! 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 l balance of the waking hours* 
Li LZ 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must be 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFLENS DIVISION 


Printed in U.S.A. 


What do all these peopl 








e have in common? 


that often respond to the well-known anti-infective 


brand of 


sodium sulfacetamide, U.S.P 
sterile ophthalmic solution/ointment 
e acts against most common eye pathogens 
e dependable, safe, effective 
e rarely irritates or sensitizes 
e the only sulfonamide anti-infective available 





in 2 liquid strengths as well as in an ointment 








“due to susceptible organisms 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations. 


PRECAUTIONS The solutions are incompatible with silver preparations. Oph- 
thalmic ointments may retard corneal healing. Non-susceptible organisms, 
including fungi, may proliferate with the use of these preparations. Sulfonamides 
are inactivated by the para-aminobenzoic acid present in purulent exudates. 
Sulfonamide sensitivity reactions may occur. 

DOSAGE AND ADMINISTRATION Sodium SULAMYD Ophthalmic Solution 30%. 
For conjunctivitis or corneal ulcer: Instill one drop into lower conjunctival sac 
every two hours or less frequently according to severity of infection. Foi 


trachoma: Two drops every two hours; concomitant systemic sulfonamide 
therapy is indicated. 


Copyright ©1973, Schering Corporation. All rights reserved 


Sodium SULAMYD Ophthalmic Solution 10% with Methylcellulose 0.5%. One 
or two drops into the lower conjunctival sac every two or three hours during 
the day and less often at night. 

Sodium SULAMYD Ointment 10%. Apply a small amount four times daily 
and at bedtime. The ointment may be used adjunctively with either of the 
solution forms. 

HOW SUPPLIED Sodium SULAMYD Ophthalmic Solution 30% — 15 cc. dropper 
bottle; 5 cc. dropper bottle, box of 25; Ophthalmic Solution 10% with Methyl- 
cellulose — 15 cc. dropper bottle; 5 cc. dropper bottle, box of 25; Ophthalmic 
Ointment 10% — 1/8 oz. tube, box of 1 

Store Ointment away from heat. Store Solutions in a cool place. 


Schering Corporation 


Kenilworth, New Jersey 07033 JUNE 1972 SWW-271 
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VOLK 
CONOID 


SEPTEMBER, 1973 


MEETING OF THE 
A.A.0.0., DALLAS, TEXAS 


Indirect Ophthalmoscopy Lenses 


An additional diagnostic lens for greater patient ease, comfort 
and tolerance. Made of solid yellow ophthalmic glass, the lens i 
provides the following physical characteristics and advantages: 


1. Total absorption of short wave length radiation (blue and 
violet) from incident light. 


2. Transmission of remainder of spectrum unaffected. 


3. Reduction of total radiant energy which is ordinarily 
absorbed and converted to heat by retinal vessels, pigment 
epithelium and photoreceptive pigments. 


4. Decreases possibility of retinal damage from heat when 
indirect ophthalmoscopy is prolonged. 


5. Greater patient tolerance of examination procedure. 


6. No reduction of brightness or clarity of aerial image of the 
fundus. 


7. Color of aerial image of the fundus essentially unchanged. 
ALL VOLK CONOID LENSES FOR INDIRECT OPHTHALMOSCOPY 
(BOTH WHITE AND YELLOW) HAVE ANTI-REFLECTIVE COATING. 











AVAILABLE IN BOTH STANDARD * WRITE TODAY FOR PRICES 
AND LARGE SIZES AND LITERATURE 


MANUFACTURED IN THE U.S.A. BY 


AMERICAN BIFOCAL COMPANY, INC. 


1440 ST. CLAIR AVENUE CLEVELAND, OHIO 44114 eae -0897 







e VOLK CONOID LENSES ARE 
PREFERRED BY OPHTHALMOLOGISTS 
AND USED IN LEADING EYE CLINICS 
THROUGHOUT THE WORLD. 





Up close, other ophthalmic needles 
are pointedly abrupt. 


Needle D & G, magnified 24x. 





But our mae pcan needles are 
specially tapered for easier penetration. 


Davis & Geck intro- only .150 mm. The others? 
duces lancet-point needles. At least .203 mm. 
Needles with extraordinary Davis & Geck needles 
sharpness. They're more are uniquely designed to 
gradually tapered than reduce the risk of cutting 
others. So penetration is down or out. What’s more, 
easier. Passage through the lancet point blends 
tissue is smoother. And smoothly into the shaft. 
trauma is minimized. Lancet-point needles. 


Theyre not only sharp, These are the superfine 
but fine—the finest diameter needles ophthalmic surgeons 
ophthalmic needles on the are requesting. That’s the 
market. Their diameter is point of them. 





DAVIS+GECK 
American Cyanamid Compar 


earl River, NY 10965 
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Kowa SL 


slit lamp 
microscope 


The new 
portable approach 
to ophthalmic 
examination. 


The Kowa SL has removed all limitations 
placed on the use of the slit lamp microscope 
by conventional, bulky, fixed instrumentation. 


Hand-held and fully portable, the Kowa SL 
permits ophthalmic examination at any time, 
any place: before or after surgery, at the pa- 
tient’s bedside, in the nursery . . . anywhere. 


Yet for all its compactness, light weight, 
moderate price, and remarkable versatility, it 
has sacrificed nothing in the way of per- 
formance or reliability. 


Kowa Company. Lid. 


TOKYO, JAPAN 


KOWA AMERICAN CORPORATION 
Camera and Optics Division 
45 W. 34th St., New York, N. Y. 10001 


KEELER OPTICAL PRODUCTS, INC. 


Broomall, Pa. 19008 (215) 353-4350 


KEELER INSTRUMENTS LTD. 
21-27 Marylebone Lane 
London W. 1, England 


LUNEAU & COFFIGNON 

Paris 8e, France 

LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 

l GENERAL OPTICA 

456 Parkway, Lawrence Industrial Park Barċelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, 

Postfach 18, W. Germany 


The Kowa SL’s optics are the finest; its 
mechanics and electronics are state-of-the-art; 
it offers an image bright enough for use in a 
fully illuminated room. 


In short, the Kowa SL is one of the most 
sophisticated slit lamp microscope systems 
there is . . . and the only one that’s fully 
portable. 


For the details on the new portable ap- 
proach to ophthalmic examinations, the Kowa 
SL, contact the representative in your area. 


AMPLIMEDICAL SRL 
Milano, Italy 

VAN HOPPLYNUS S.A. 
Bruxelles 1, Belgium 


OPTIKER RYSER 
St. Gallen, Switzerland 


Toronto, Ontario, Canada 





IMPERIAL OPTICAL COMPANY, LTD. 





1. Conjunctivitis 


due to Staphylococci 
(coagulase-positive and 
coagulase-negative ) 
Streptococci 

(Group A b-hemolytic 
and nonhemolytic) 
Haemophilus influenzae 
Haemophilus aegyptius 
(Koch-Weeks bacillus) 
Moraxella lacunata 
(Morax-Axenfeld 
diplococcus ) 

Neisseria species, including 
N. gonorrhoeae 


2. or corneal ulcer 


due to Staphylococci 
Streptococci 
Pseudomonas aeruginosa 
(certain strains) 
Pneumococci 

Proteus species 
(indole-positive and 
indole-negative ) 


3. or keratitis or kerato- 
conjunctivitis 
due to Staphylococci 
Streptococci 


4. or blepharitis or 


blepharoconjunctivitis 


due to Staphylococci 
Escherichia coli 
Aerobacter aerogenes 
Klebsiella pneumoniae 
(Friedlander’s bacillus) 


5. or acute 
meibomianitis 
due to Staphylococci 


6. or acute dacryocystitis 
due to Pneumococci 


tPhotographs courtesy of W. Eugene Alford, M.D. 
ttPhotographs courtesy of Samuel L. Fox, M.D. 
ttt Photograph courtesy of Guillermo Pico, M.D. 











ad finit «a, 
for Garamycin 


“gentamicin sulfate 


ach ce. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 





GARAMYCIN 
OPHTHALMIC appears 


to be*"...an antibiotic of 


choice for the initial 
treatment of external 
ocular infections.” * 


GARAMYCIN OPHTHALMIC 
is a single-entity antibiotic with 
a low sensitivity profile that can 
cover most primary and/or mixed 
complicating infections. 

Against common pathogens, 
GARAMYCIN’s wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed 
in the combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye infections due to 
susceptible organisms. 
GARAMYCIN works against 
gram-positive and gram-negative 
bacteria. With the problem 
pathogens, it is highly effective 
against coagulase-positive and 
coagulase-negative staphylococci, 
including certain strains that are 
resistant to penicillin, and certain 
strains of Pseudomonas 
aeruginosa. It is generally 
effective against indole-positive 
and indole-negative Proteus 
species. 

GARAMYCIN OPHTHALMIC 
is Sterile, isotonic and buffered to 
the pH of tears. The Solution is 
non-blurring and well suited to 
daytime use; the gentle emollient 
action of the Ointment is 
recommended for bedtime. 


*Gordon, D.M.: Amer. J. Ophthal. 
69:300 (Feb.) 1970. 
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Clinical Considerations 


Description: GARAMYCIN is an antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic gram-negative and 
gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile aqueous solution buffered 
to approximately pH 7 for use in the eye. Each cc. contains gentamiein 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, monosodium 
phosphate, sodium chloride, and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. gentamicin), and methylparaben 
and propylparaben as preservatives in a bland base of clear petrolatum. 


Actions: The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are resistant 
to penicillin; Group A beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bacteria include certain strains 
of Pseudomonas aeruginosa, indole-positive and indole-negative Proteus 
species, Escherichia coli, Klebsiella pneumoniae (Friedlander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch-Weeks bacillus), 
Aerobacter aerogenes, Moraxella lacunata (diplobacillus of Morax-Axenfeld P 
and Neisseria species, including Neisseria gonorrhoeae. 

Although significant resistance in organisms isolated from patients treated 
with gentamicin has not occurred at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro by 
repeated exposures. 


Indications: GARAMYCIN Ophthalmic Solution and Ointment are indicated 
in the topical treatment of infections of the external eye and its adnexa 
caused by susceptible bacteria. Such infections embrace conjunctivitis, 
keratitis and keratoconjunctivitis, corneal ulcers, blepharitis and 
blepharoconjunctivitis, acute meibomianitis and dacryocystitis. 


Contraindications: GARAMYCIN Ophthalmic Solution and Ointment 
are contraindicated in patients with known hypersensitivity to any of the 
components of these preparations. 


Precautions: Prolonged use of topical antibiotics may give rise to overgrowth 
of nonsusceptible organisms such as fungi. Should this occur or if irritation 
or hypersensitivity to any component of the drug develops, discontinue use 

of the preparation and institute appropriate therapy. 


Dosage and Administration: GARAMYCIN Ophthalmic Solution: 

One or two drops every four hours. In severe infections, dosage may be 
increased to as much as two drops once hourly. GARAMYCIN Ophthalmic 
Ointment: Apply a small amount to the affected eye two to three times daily. 


How Supplied: GARAMYCIN Ophthalmic Solution, 5 ce. plastié dropper 
bottle, sterile, box of 1. GARAMYCIN Ophthalmic Ointment, 4% dunce/tube, 
box of 1. 


Note: Store away from heat. 


The 6600 Auto-Refractor 
has made life 
just a little bit easier. 








THE 6600 AUTO-REFRACTOR '" is presently being 
used by doctors throughout the United States. 


It provides another source of refractive information 
for each patient including the very young, the elderly, 
and the difficult to refract, in a matter of seconds. 


AUTOMATIC PRINT-OUT 


Results are viewed on electronic digital display and 
printed on this computer card. No operator inter- 
pretation needed. 


1973 NEW PRODUCT COMPETITION WINNER 


“Cited by Industrial Research for developing one of 
the 100 most significant technical 
products of the year.” TR, 


























NAME DATE 
Lisa A. Brown June 6 


ADDRESS 


2200 Old Meadow Road 
McLean, Virginia 22101 










PHONE OCCUPATION AGE 
523-4223 










DOCTOR’S NAME 
Michael B. Kramer, M.D. 









REF. 
Mrs. J. Smith 
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The 6600 Auto-Refractor ™ 


Acuitys AUTO-REFRACTOR is a special EASE OF USE. Refraction measurements 
purpose computer designed to objectively may be performed by the professional or 
determine the refractive state of the eye. the assistant with a minimum of operator 


SPEED. Objective refraction measure- 
ments may be performed in less than 
ten seconds per eye. ACCURACY. 
Measurements are analyzed by a 
special purpose computer, insur- 


ing accurate and repeatable read- 
ings for each patient, including ACUITY 
the very young, the elderly and SYSTEMS 


others difficult to refract. INCORPORATED 


training. 
Make your life a little easier, and 


easier for your patients. For a 
product brochure, schedule dem- 
onstrations in your area or names 
of users in your area, write: 

Dept. 2020, Acuity Systems, 

1757 Old Meadow Road, McLean, 
Virginia 22101. 





For less than $15... 
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a friend is at her fingertips. 


The first days of aphakia are less confusing if your patient wears light, attractive, 
Temps* glasses. Send your patients home from the hospital with a pair—clear or 
tinted, single vision or bifocal, choice of correction (+9, +11, +13), choice of two P.D. 


Temps glasses are optically excellent, more than adequate until the permanent 
glasses come, and make fine spares afterward. Have your hospital stock them for 
you, then order them before discharge. We’ll gladly send you our hospital purchase 
program. Mentor Division, Codman & Shurtleff, Inc., Randolph, Mass. 02368. 





DIVISION 


Codman Mentor 
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For uninterrupted control of I.O.P 
never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm’s canal 

along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 








This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
orocedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not More potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE bit iongeracting 


(echothiophate iodide for ophthalmic solution) 





a 


toes 





See next page of advertisement for prescribing information 
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PH-.-SPH-~-LINE I+. -L-IL-E° 


(echothiophate iodide) 
in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma sy 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE ODIDE © (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma—Chronic open-angie glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. ; 

Accommodative esotropia— Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. l , l 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because.of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 





manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 


induced myopia with visual blurring may occur. 


2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally; 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. ] 
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{OY The Ophthalmos Division 
KENE AYERST LABORATORIES 
New York, N.Y. 10017 


Test Object Holder 


Eliminates misplaced test objects and time wasted 
hunting for them. Black anodized aluminum rack 
holds test objects, wands, marking pencil and 
eraser in commonly used sizes. 





1 Meter Tangent Screen 


A wall mounted wood framed, canvas lined, black felt screen 
supplied with special grey plotting pencil and eraser. No pins 
needed. Although usually wall mounted, Da-Laur can supply 

a floor stand with or without casters. Exclusive Da-Laur hidden 
mounting system permits 18” vertical adjustment with finger 
tip pressure. Stays put wherever you let go. 


e 5, 10, 15, 20 and 25 degree isopter lines, meridional lines, 
and typical blind spots are sewn in with black thread. 


e A generous supply of printed recording charts included. 
114 and 2 meter screens on special order. No. 400 





Trotter-Modified Lorgnette 
Pin Hole Occluder 


Held by patient — leaves your hands free! 
For any age. Even children catch on 
quickly. Attached multiple pin hole flips 
down easily. Made of high impact, black 
linen phenolic. Practically indestructible. 





Opticokinetic Drum 


A professional quality, lightweight drum which 
spins effortlessly at a flick of the thumb due to 
ball bearing construction. Quarter-inch recess 
keeps drum body neat and clean in normal 
office use. Comfort-grip handle of enameled 
hard wood. Also available in pediatric Model 
No. 301 with multi-colored design. 






No. 300 





For full details and complete line catalog write or phone 


lla) DA-LAUR INCORPORATED 


I Dept. A., 5 BRIDGE ST, WATERTOWN, MASS. 02172 - (617) 926-0110 
Designed by Ophthalmologists for Ophthalmologists 


BETTER OPHTHALMIC AIDS BY DA-LAUR 
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_ 4 reasons to prescribe 1 solution 


4) It’s aclear solution and not a suspension—no matting of 
__ steroid particles 


( ye It stays clear and stable at room temperature—does not need 
= refrigeration, so patients can use it anywhere, anytime 


It’s highly effective—a full-strength preparation of 0.1% 
dexamethasone sodium phosphate 


_ lt comes in the OCUMETER® Ophthalmic Dispenser to assure 
= Controlled uniform dosage, drop after drop 


= Ophthalmic Solution DECADRON Phosphate puts all these - 
_ advantages together. It all adds up to your best reason to 
= prescribe it. 





clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON' Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 





Sterile, highly stable 
Ophthalmic Solution 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.05% ) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 


Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
Lite from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 








Available 
Ophthalmic 
Preparations— 


DECADRON*® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1% ) dexamethasone 
phosphate in each milliliter 
of buffered solution 
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OCUMETER® 


O Sterile, highly stable solutions 


O Solutions are adjusted to a pH 
compatible with the eye 





= 
nna p 
min fol'= Ophthalmic Ointment 

mome © DECADRON® Phosphate 

X containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.05% ) dexametha- 
meee Sone phosphate in each gram 








Convenient for use 
c] at night 
[C] under a patch 


C] whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
£] to provide even distribution 


[_] to eliminate blink-out 
of medication 





tl 


FROM “HOVOCO" ... where leadership and experience work for yOu 


HAAG-STREIT JAVAL-SCHIOTZ 
OPHTHALMOMETER 


FAST... ACCURATE... SIMPLE 


JOYSTICK OPERATION—Provides ease of focus, and any refocus needed 
due to patient movement. 


SINGLE-KNOB MEASUREMENT—Provides faster and fewer readings with less 
chance of operator error. 


TILTED SCALE—Provides measurements at a glance, in millimeters 
or diopters. 


THE FOLLOWING CAN BE MEASURED: 
e Corneal curvature in dioptres or millimeters 
e Refractive power of the cornea 
e Extent of astigmatism of the cornea 
e Longitudinal axis of the corneal astigmatism 
e Convex and concave radii of curvature of contact lenses 


MEASUREMENT—The ophthalmometer permits measurements of radii of 
curvature within a range of 5.5 to 11 mm, corresponding to refractive powers of 
30 to 60 dioptres. The arc is graduated in intervals of 0.1 mm, or Y2 dioptre, 

and the results may be estimated to 0.05 mm, or Y dioptre. Up to 12 dioptres of 
astigmatism in any cornea within the above limits of radii, can be determined by 
observing the overlapping of the graduated mires. With a corneal radius of 

7.5 mm, the diameter of the surface of the cornea required for measurement 
amounts to 3.4 mm. 


CONTACT LENSES 


Because the results of the measurements can be ascertained rapidly and 
accurately, the Haag-Streit Ophthalmometer is in great demand for fitting 
contact lenses. As it is possible to measure convex and concave radii, the 
instrument has a distinct advantage which will be appreciated by 

Contact Lens Practitioners. 


AVAILABLE FOR IMMEDIATE DELIVERY 


H 550-950 Javal-Schiotz Ophthalmometer, complete with spring balanced 
adjustable table 


H 550-951 As above, without table base. For use on unit arm or other table base 


H.O. V. Optical Co., Jne. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 
CINCINNATI, OHIO MILWAUKEE, WISCONSIN PITTSBURGH, PENNSYLVANIA 
DENVER, COLORADO MINNEAPOLIS, MINNESOTA SAN FRANCISCO, CALIFORNIA 
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“Was it one drop of epinephrine 
at two o’clock or two drops of 
pilocarpine at one o’clock?” 








This is easier. 





The glaucoma patient's life is difficult 
enough. And acomplicated dosage 
schedule just makes things worse for 
both of you. If you want him on 
epinephrine and pilocarpine, make it 
easier for him and you. 

Make it E-Pilo Ophthalmic Solution. 


COMPOSITION: E-PILO ophthalmic solutions are avail- 
able in five convenient concentrations. 


E-PILO-1™ 
Contains: Pilocarpine Hydrochloride................. 1.0% 
Epinephrine Bitartrate....................... 1.0% 
(Epinephrine Base—0.55%) 
E-PILO-2” 
Contains: Pilocarpine Hydrochloride................. 2.0% 
Epinephrine Bitartrate....................... 1.0% 
(Epinephrine Base — 0.55%) 
E-PILO-3™ 
Contains: Pilocarpine Hydrochloride................. 3.0% 
Epinephrine Bitartrate.....................4. 1.0% 
(Epinephrine Base — 0.55%) 
E-PILO-4® 
Contains: Pilocarpine Hydrochloride................. 4.0% 
Epinephrine Bitartrate....................... 1.0% 
(Epinephrine Base — 0.55%) 
E-PILO-6™ 
Contains: Pilocarpine Hydrochloride................. 6.0% 
Epinephrine Bitartrate....................... 1.0% 


(Epinephrine Base —0.55%) 


In addition to the respective amounts of Pilocarpine 
and Epinephrine, all solutions contain: 


Aea S E E AE SE ETET ASS- 5.0% 
Benzalkonium Chloride..................... 0.01% 


In a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disodium edetate. 
ACTION: Lowers intraocular pressure (increases out- 
flow facility and decreases aqueous humor secretion). 


INDICATIONS: As therapy inthetreatmentof glaucoma; 
more specifically, the chronic simple glaucoma of the 
open angle type. Pilocarpine acts as the miotic to con- 
tract the pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. 

Topical epinephrine is known to decrease aqueous 
secretion. Improved outflow facility has also been re- 
ported. 


CONTRAINDICATIONS: Pilocarpine or epinephrine 
sensitivity; narrow angle glaucoma. 


WARNING: FOR TOPICAL OPHTHALMIC USE ONLY. 
If signs of sensitivity develop during treatment or irrita- 
tion persists or increases, patient should be advised to 
discontinue use and consult prescribing physician. 


PRECAUTIONS: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine com- 
pounds are effective in the management of open angle 
glaucoma; but complications, especially conjunctival 
irritation and brow ache occur frequently. If reaction is 
severe, discontinuance of the drug may become 
necessary. 

This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care should be 
taken not to touch the eyelids or surrounding area with 
the dropper tip of the bottle. Keep bottle tightly closed 
when not in use. 

Keep in cool place. Protect from light. Do not use if 
solution has darkened. 


CRITERIA OF EFFECTIVENESS: Treatment is con- 
tinued as long as the intraocular pressure is controlled 
and there is no visual deterioration as indicated by 
changes in the visual fields. If the pressure tends to be 
on the high side or normal and there is no change in 
the visual fields, patients may be maintained on the 
miotic therapy indefinitely. No patient should use more 
of the miotic drug than is necessary to satisfactorily 
control the pressure. 


DOSAGE: One or two drops on awakening and in the 
evening. If this fails to control the pressure, medication 
may be used more frequently. 

The frequency of instillation and the concentration 
depends on the response of the patient. The ophthal- 
mologist must ascertain just how much E-PILO is ne- 
nessary for each individual patient. 


HOW SUPPLIED: 10cc plastic squeeze bottle with 
dropper tip. 
CAUTION: Federal law prohibits dispensing without 
prescription. 


Smith, Miller & Patch 


San German, Puerto Rico 00753 
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The Nikon Ophthalmic System: 








Vertexometers 









In Practice 


The Projection 
Vertexometer elimi- 
nates individual 
diopter correction, 
errors due to 
accommodation; 
and makes an 
expert out of your 
assistant almost 
immediately. 


The Projection 
Vertexometer is the 
ideal instrument 

for measuring hard or 
soft contact lenses. 





All three instruments 
Carry the unique 
Nikon 10 year warranty. 


The popular Nikon 
Ocular Vertex- 
ometer, now 
available with the 
target you prefer. 
Either the Model j 

3 with European —— 
circle dot, or 
Model 4 with Amer- 
ican cross line. 


Choose the unique Nikon Projection Vertexometer or Nikon 
Ocular Vertexometers for fast, accurate lens measurements. 


The Nikon Projection Vertexometer makes lens measuring 
a time-saving, almost automatic routine for you or your assis - 
tant. Several people can simultaneously read spherical, 
cylindrical, prism power and axis from the 5” diameter 
screen without error. 


Nikon Ocular Vertexometers, Models 3 and 4, are twins ex- 
cept for their targets. Both accept lenses 30 to 90 mm in 
diameter. They have clearly visible, all-internal readings. 
Lens marking is remarkably simple. And the versatile con- 
tact lens holder is easy to use. 


These Nikon Vertexometers are just some of the fine instru- 
ments available from the Nikon Ophthalmic Division. All are 
guaranteed for 10 years. 


For information, write or call Nikon Inc., Instrument Division, 
Subsidiary of Ehrenreich Photo-Optical Industries, Inc., 
623 Stewart Ave., Garden City, New York, N.Y. 11530. Tel. 
(516) 248-5200. (In Canada: Anglophoto Ltd., Ont.) 


ERA Nikon Ophthalmic Division 
‘fall Extending man’s vision 


45 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 13, 1974 
Stanford University Medical Center, Stanford, California 


Held in conjunction with the Northern California Universities: 
University of California, San Francisco 
University of the Pacific at the Pacific Medical Center 
University of California, Davis 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, 
Pharmacology and Toxicology, Optics and Theory of Refraction. 


Instructors include Doctors M. Allansmith, B. Crawford, C. Beard, P. Boeder, 
P. Ellis, M. Hall, J. Hetherington, Jr., M. Hogan, A. Jampolsky, R. O’Connor, 
G. Paris, M. Quickert, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, 

W. Stell, P. Thygeson and many others on the faculty of 45. 


Tuition $675.00. For further information and application forms, please 
write to | 
J. W. Bettman, M.D., Division of Ophthalmology, A-227, 
Stanford Medical Center, Stanford, California 94305 

















The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


JAMA Classifie 
Advertisements 
y 


Announces a Symposium on 


OPHTHALMIC PLASTIC AND CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 7 - 12, 1974 


Faculty for the course will include: 








. Jorge Buxton . Henry Menn 
. Alston Callahan . Gordon Miller 
. Max Fine . David Paton 
. Richard Forster . Norman Sanders 
. J. Donald M. Gass . David Singer 
. Louis Girard . Byron Smith 
. Pierre Guibor . Richard Tenzel 
. James Major . Ira Weiner 
. Robert Wilkins 


* Locate a Posi 
* Buy and Sell 

* Sell a Practice 
* Rent Office Sr 


This symposium will cover the corneal and ophthalmic 
plastic field. Multiple lectures will be given with ample 
time for panel discussion and questions from the regis- 


trants, Place Your Advertisement 


Afternoons will be set aside for recreation including tennis 
and golf tournaments. There will be planned entertainment 
for most evenings. 





Tuition will be $200, breakfasts included. Special rate of 
$75 available for residents upon application from their à , 
Department Head. Checks should be made payable to The Journal of the American Medical 
‘‘Bascom Palmer Eye Institute” and mailed to Ophthalmic Classified Advertising Department 


Plastic Surgery Symposium, Bascom Palmer Eye Institute, 
P. O. Box 875, Biscayne Annex, Miami, Florida 33152. chicage, a s 
, 











unique, non-woven, lint-free fabric 


Sterile, in easy-to-open peel-down bag 

3” circular fenestration, backed with hypo-allergenic tape 
optimum size for ophthalmic surgery 

lightweight fabric / soft / water repellent / disposable 


Surgical Products Division, Alcon Laboratories, Inc. 
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BSS (Balanced Salt Solution,Alcon) 





reduces risk of cytotoxicity 
reduces risk of foreign body intrusion 
lowers likelihood of solution's contamination by exposure to air 


BSS The sterile, physiologic, lint-free ophthalmic irrigating solution. 


Ingredients: Each cc contains sodium chloride 0.490%, potassium chloride 
0.075%, calcium chloride 0.048%, magnesium chloride hexahydrate 0.030%, 
sodium acetate 0.390%, sodium citrate dihydrate 0.170%, water for injection. 
Contraindications: None known. Precautions: (1) Since BSS contains no pre- 
servative, it should never be re-used. (2) Before use, check for patency. (3) To 
prevent aspiration, remove needle from the eye before releasing pressure. (4) Do 
not use if blister seal is missing or broken. Open under aseptic conditions only. 


Surgical Products Division, Alcon Laboratories, Inc. 


® sterile, 
OPTEMP =» 
eatery 





“the cool cautery”: hot enough for instant capillary occlusion... 
“cool” enough to protect tissues not directly treated from trauma. 


unrestricted visibility: special elongated operating tip. 


lightness, maneuverability: weighs only 3 oz. Battery operated — 
no cords to get in your way. 


sterility: Disposable Optemp is sterile — 
eliminates possibility of cross-infection. 


economy: Time saving —no sterilization or reprocessing. 
Just use once and discard. 


° Surgical Products Division, Alcon Laboratories, Inc. 


| 
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Cryoextractor 
Developed by 
R. David Sudarsky, 





ready for immediate use 
self-contained 

easily activated, compact 
pre-sterilized 

disposable 

inexpensive 


è Surgical Products Division, Alcon Laboratories, Inc. 


PRINTED IN U.S.A. 





ROBERT MORRISON STANLEY GORDON JERRY HORNSTEIN PETE LANGENFELD GENE LUMPKIN 
Morrison Gordon Security Tex-O-Con Chandler 
Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories Inc. 


a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise tremendous changes in the contact lens field. New 
types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


Recognizing this need, we have formed UNION OPTICS CORPORATION. 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 


If you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


THE UNION CORPORATION Uco 


NYSE Symbol 


CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTACT LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Calif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paul Street P.O. Box 4346 
Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 
Phone 717-236-5057 Phone 918-749-1421 
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a pertinent message from BENSON’S 


specify FILTR: ZC OTE coating 








B) 
as 


for high plus or minus colored lenses 


Filtr-Cote gives 
uniform light transmission 


EEC 





eliminates light & dark 
areas S like these 





m Applies to any lens m Does not alter lens correction 


m Filters light very closely to comparable colored glass 


lenses m Minimal extra cost 


CHOICE OF GRAYS 
TAN ° GREEN 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half a century 


® QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 

























University of Miami School of Medicine 


Bascom Palmer Eye Institute 


NEURO-OPHTHALMOLOGY COURSE 
January 7 - 10, 1974 


Functional Anatomy of the Visual System 
Oculo-Cerebrovascular Disease 


The Patient with Diplopia 





Sonesta Beach Hotel 


Key Biscayne, Miami, Florida 


Tuition $200 (Residents $75) 


Write: Neuro-Ophthalmology Course 
P.O. Box 875, Biscayne Annex 


Miami, Florida 33152 








































FIRST MID-WINTER 
MEDICAL CONTACT LENS MEETING OF CLAO 


Dates: January 18-20, 1974 
Place: Sahara Hotel, Las Vegas, Nevada 


Registration Fee: $ 75.00 (member physician) 
$100.00 (non-member physician) 
$ 50.00 (technician employed by 

ophthalmologist) 
$100.00 (self-employed technician) 


This promises to be an outstanding event of the medical contact lens 
world. There will be courses and lectures given by the finest talent 
available. 


The Sixth Conrad Berens Memorial Lecture will be given by John A. 
Dyer, M.D. of the Mayo Clinic. 


Interesting exhibits by the major contact lens and contact lens acces- 
sory manufacturing firms will be arranged. 


It is advisable that plane reservations and hotel accommodations 
should be made early and individually. Hotel reservations may be 
made directly with the Sahara Hotel. 


For pre-registration write to: 
Contact Lens Association of Ophthalmologists, Inc. 
G. Peter Halberg, M.D., Corresponding Secretary 
Executive Office — 40 West 77th Street 

New York, New York 10024 


Please make your check payable to: CLAO — Mid Winter Seminar 
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STOXIL 


brand of 








IDOXURIDINE 


...for Herpes Simplex Keratitis 


Your choice of two convenient dosage forms: 


Stoxil® Ointment (0.5%) is convenient for 
h.s. application, since one dose is 

sufficient for the entire night. (If desired 

for daytime use, the remaining 4 applications 


should be made q4h.) 


Before prescribing, see complete pre- 
scribing information in SK&F literature 
or PDR. 


Indications: Only in the treatment of 
herpes simplex keratitis. 


Description: 'Stoxil’ Ophthalmic Solution 
contains idoxuridine (5-iodo-2'-deoxy- 
uridine) 0.1% (1 mg./ml.) in distilled 
water; sterile when packaged. Pre- 
served with thimerosal, 1 :50,000. ‘Stoxil' 
Ophthalmic Ointment contains idoxuri- 
dine 0.5% (5 mg./gram) in a petrolatum 
base. (White petrolatum and _ Jiquid 
petrolatum are inactive ingredients. ) 
Contraindications: Contraindicated in 
patients with known or suspected hyper- 
sensitivity to any of its components. 


Stoxil® Solution (0.1%) is convenient for 


daytime use for those who prefer this dosage 


form during waking hours. Recommended 
dosage is one drop in each infected eye 


every hour (and every 2 hours at night). 


Precautions: Some strains of herpes 
simplex appear to be resistant. If there 
is no response in epithelial infections 
after 7 or 8 days of treatment, other 
forms of therapy should be considered. 
The recommended frequency and dura- 
tion of administration should not be 
exceeded. 

‘Stoxil' is not effective in corneal inflam- 
mations in which the virus is not present. 
Corticosteroids are usually contraindi- 
cated in herpes simplex keratitis. 

Boric acid should not be used during the 
course of therapy. 

‘Stoxil’ Ophthalmic Solution should not 
be mixed with other medications. 
Adverse Reactions: Occasionally, irrita- 


Smith Kline & French 


Laboratories, Philadelphia 


tion, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, 
allergic reactions have been reported. 
Photophobia has occurred. Occasion- 
ally, corneal clouding, stippling and small 
punctate defects in the corneal epithe- 
lium have been observed. The punctate 
lesions may be a manifestation of the 
infection. 


How Supplied: 0.1% Ophthalmic Solu- 
tion (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Stability: The Solution should be stored 
in refrigerator until dispensed. ‘Stoxil’ 
Ophthalmic Ointment does not require 
refrigeration. 


BAUSCH & LOMB 


Mark of Leadership 
She may be ahigh minus, but in fashion she eye cannot accommodate: marginal astigmatism. 
can see what's coming a mile off. These lenses represent ways we keep 
Right now, it’s big eyes ina goggle shape. abreast of the needs of your profession and 
With a faint pink tint because it’s in.” Oh, and your patients. Whatever kind of lens of what- 
a Ray-Ban pair in her prescription, for jetting ever power you need for any patient, we want 
to where the action Is. you to be able to get the finest in lens design. 
Fortunately, you can satisfy her whims for We know that, whatever the whims of 


fashion and still give her a lens you re satisfied fashion, it’s quality that will count throughout 


g 


with. Your lab can get big blanks corrected on the years of your practice. 
the famous Orthogon curves (now newly 


computed for larger sizes). You can order her 
Orthogon lenses in Soft-Lite. And her prescrip- r O 
tion Ray-Bans will be Orthogon lenses, too. AIl 


will be corrected for the only error for which the corrected where it counts 
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It takes two 


(for 24-hour sulfa/steroid therapy) 





ye? 


The Day Shift: During the day, The Night Shift: Sterile Cetapred 


Isopto Cetapred combines the Ointment provides prolonged action while 
broad antibacterial action of sulfacetamide 10% your patient is sleeping. Ointment is 
with the anti-inflammatory activity of particularly useful when you want more 
prednisolone 0.25% prolonged action than drops. 

Sterile 
ISOPTO CETAPRED CETAPRED OINTMENT 
sodium sulfacetamide 10%, prednisolone acetate* 0.25% sodium sulfacetamide 10%, prednisolone acetate* 0.25% 


vehicle: hydroxypropyl methylcellulose 0.5% 


Prescribe Isopto Cetapred for daytime use and Cetapred Ointment for nighttime use and your patient will receive ‘round 
the clock benefit from sulfa/steroid therapy. 


CETAPRED*® Ophthalmic Preparations: Description: Suspension: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednisolone 
Acetate* 0.25%; Preservatives: Sodium Thiosulfate 0.1%, Benzalkonium Chloride 0.025%, Methylparaben 0.05%, Propylparaben 0.1%. Vehicle: 
Hydroxypropyl Methylcellulose 0.5%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate, Polysorbate 80, Disodium Edetate, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), Purified Water. Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%. Pred- 


nisolone Acetate* 0.25%; Preservatives: Methylparaben 0.05%. Propylparaben 0.01%; Inactive: White petrolatum, Anhydrous Liquid Lanolin, 
Mineral Oil. 


Indications: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other information. 


FDA has classified the indications as follows: “Possibly Effective”: In the management of inflammatory and allergic conditions of the eye 
such as allergic nonpurulent chronic or acute blepharitis and conjunctivitis. 





Precautions— Warnings— Adverse Reactions: Extended use may cause increased intraocular pressure, which should be checked frequently. 
Perforation may occur in diseases causing thinning of the cornea. If sensitivities or reactions occur institute other therapy. Contraindications: In 
tubercular, fungal and most viral lesions of the eye; vaccinia, varicella, acute purulent conjunctivitis, acute purulent blepharitis. Supplied: In Scc 
and 15cc Drop-Tainer* dispensers; sterile ointment in 1/8 oz. tubes. *Licensed under patent 3,134,718 


1. Duke-Elder, S.: Diseases of the Outer Eye, Part I, System of Ophthalmology, Vol. VIII, The C. V. Mosby Co., (St. Louis), 1965, p. 68. 


Dedicated to advances in ophthalmic therapy 
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Pilocar 


Brand of PILOCARPINE HCI 
With Hydroxypropyl Methylcellulose 
OPHTHALMIC SOLUTION 


COMPOSITION: Pilocar Ophthalmic Solutions 
are buffered, stabilized solutions of Pilocarpine 
Hydrochloride and Hydroxypropy! Methylcellu- 
lose. The solutions are available in concentra- 
tions of 0.5%, 1%, 2%, 3%, 4%, and 6% Pilocar- 
pine Hydrochloride. All the concentrations, In 
addition to the respective amount of the Pilo- 
carpine, contain: 


Hydroxypropyl Methylcellulose........... 0.33% 
Benzalkonium Chloride..................65. 0.01% 
Disodium Edetate 


In an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 


ACTION: As amiotic for treatment of glaucoma, 
especially open angle glaucoma. 


INDICATIONS: As a miotic in the treatment of 
glaucoma; more specifically, the chronic sim- 
ple glaucoma of the open angle type. While the 
closed angle glaucoma differs completely from 
the open angle glaucoma, Pilocar Ophthalmic 
may be used to relieve the tension in patients 
seen early, during hospital diagnostic tests and 
prior to surgery 

The most prevalent clinical application for 
Pilocar is in the treatment of glaucoma simplex 
(open angle or chronic glaucoma). Pilocar acts 
as a miotic to contract the pupil and reduce the 
intraocular pressure, thereby attaining the de- 
sired relief 

In acute glaucoma, the objective aims at 
opening the anterior chamber to lower intra- 
ocular pressure by medical means, i.e., Pilocar, 
for at least 12 hours prior to emergency surgery. 


WARNING: For topical ophthalmic use only. If 
signs of sensitivity develop during treatment or 
irritation persists or increases, patient should 
be advised to discontinue use and consult pre- 
scribing physician. 


PRECAUTIONS: Pilocar Ophthalmic Solutions 
are sterile when packaged. To prevent contam- 
inating dropper tip and solution, care should 
be taken not to touch the eyelids or surround- 
ing area with the dropper tip of the bottle. Keep 
bottle tightly closed when not in use. 


DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to 
six times daily depending on individual re- 
sponse. During acute phases, the miotic must 
also be instilled into the unaffected eye, as It 
may be subject to an attack of angle closure 
glaucoma 

The frequency of instillation and the concen- 
tration of the Pilocar depends on the severity of 
the glaucoma and response of the patient. The 
ophthalmologist must ascertain just how much 
miotic is necessary for each individual patient. 
The range of concentrations is 0.5% to 4%; a 
6% concentration is used less frequently. The 
most widely used concentrations are the 1 and 
2%. 
CRITERIA OF EFFECTIVENESS: Treatment is 
continued as long as the intraocular pressure 
is controlled and there is no visual deteriora- 
tion as indicated by changes in the visual fields. 
If the pressure tends to be on the high side or 
normal and there is no change in the visual 
fields, patients may be maintained on the miotic 
therapy indefinitely. No patient should use 
more of the miotic drug than is necessary to 
satisfactorily control the pressure. 


HOW SUPPLIED: 15cc plastic squeeze dropper 
tip bottle—0.5%, 1%, 2%, 3%, 4% and 6% con- 
centrations 

CAUTION: Federal law prohibits dispensing 
without prescription. 


Smith, Miller & Patch 


San German, Puerto Rico 00753 


The one that’s twice 
as unforgettable. 


Because its less expensive to 
buy two vials together. 


Because there’s one for the home 
and one for the road. 








edge and periphery polishing process, we are able to 
introduce our newest lens, the ADW™. Maximum 
flexibility and minimum thickness. Flat, highly pol- 
ished peripheral curves. And thin, rounded edges for 
maximum venting and minimal lid or corneal inter- 
ference. 

This is an advanced lens. With unique character- 
istics. A product of years of continuous research and 
our new Hy-Gloss polishing technique. This auto- 
mated process, which we now use on all our lenses, 
gives us the edge in production capability, while 
maintaining a uniformly high standard of quality. 

To the patient, the ADW can mean all-day-wear 
the first day. To the practitioner, this means immedi- 
ate data, vital for determining proper fit and measur- 
ing visual acuity. 

A special program of computerized parameters 
has also been developed to utilize the unique physi- 
cal characteristics of the ADW lens. As with our other 
computerized programs, it may be used as a con- 
sultant or as a reference in lens design. 

Consult with us toll-free at (800) 854-2790. In Cali- 
fornia, at (800) 542-6000. Our research gives you the 
edge in prescribing contact lenses. 


We've got the edge on small, thin lenses. 


~ CONTINUOUS CURVE CONTACT LENSES, INC. 


The Research Company 


8006 Engineer Rd., San Diego, California 92111 
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Young Faithful 


Isopto Cetamide is hardly a new product ...but Isopto Cetamide drops resist wash-out! because 
any agent that remains effective, modern ther- of the staying power of the Isopto® vehicle, and 


apy. year after year, can’t really be called “old.” 
It's safe, dependable, antibacterial therapy for 
susceptible organisms...after foreign body re- 
moval, ocular trauma, corneal ulcer, conjuncti- 


offer the opumum 15% concentration of sulfa- 
cetamide for effectiveness?, without irritation. 

Cetamide™ Sterile Ointment is also available — 
for nighttime medication or for young patients 


vitis, and other minor ocular infections. in whom drops are difficult to instill. 
l. Linn, M.L. and Jones, L.T.: Amer. J. of Ophthal.,65:76,1968 2. Liebold, A.M. and Suie,T.: Amer. J. of Ophthal.,45:383,1958 


ISOPTO CETAMIDE’ 


(Sodium Sulfacetamide 15%) Available in 5cc and 15cc Drop-Tainer® Dispensers 


CETAMIDE STERILE OINTMENT 


(Sodium Sulfacetamide 10%) Available in 3.5g tubes 





Cetamide (Sodium Sulfacetamide) Ophthalmic Preparations. Description: Sterile solution containing: Active: Sodium Sulfa- 
cetamide 15%. Vehicle: Hydroxypropyl Methyicellulose 0.5%. Preservatives: Sodium Thiosul fate 0.3%, Methylparaben 0.05%, 
Propylparaben 0.01%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate (to adjust pH), Purified Water. Sterile oint- 
ment containing: Active: Sodium Sulfacetamide 10%. Preservatives: Methylparaben 0.05%, Propylparaben 0.01%. Inactive: 
White Petrolatum, Anhydrous Liquid Lanolin, Mineral Oil. Contraindwations: Hypersensitivity to sulfonamide preparations. 
Precautions: Solutions are incompatible with silver preparations. Ointments may retard corneal healing. Nonsusceptible organ- 
isms, including fungi, may proliferate during use. Sulfonamides are inactivated by the aminobenzoic acid present in purulent 


exudates. . l ; 
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THE DEPARTMENT OF 
OPHTHALMOLOGY 
LOUISIANA STATE UNIVERSITY 
SCHOOL OF MEDICINE 
and 


THE EYE FOUNDATION OF AMERICA 


announce 
SYMPOSIUM ON 


DISEASES AND 


SURGERY OF THE LENS 


January 25-26, 1974 


Director: George M. Haik, M.D. 
Guest Speakers: 


Dr. David Donaldson 
Harvard University 


Dr. Frank Hurite 
University of Pittsburgh 
Medical School 


Dr. S. D. McPherson, Jr. 
University of North Carolina 


Dr. Richard Troutman 
State University of New York 


REGISTRATION FEE: $150 for Physicians 
$ 50 for Residents 


For further information, write: 
The Department of Ophthalmology 
L.S.U. Medical Center 
1542 Tulane Avenue 
New Orleans, Louisiana 70112 

















SELF ADHESIVE, DISPOSABLE LID HOLDER 
The Medical Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 


Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient's orbital rim. 
And it is a disposable, gamma-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 


e Maximum field exposure è Pressure-free lid re- 
traction @ Obstacle-free operating area @ Preven- 
tion of suture snaring e Superior adhesive power 
e Gamma sterilization and disposability. 


Sold in Boxes of 25 units 
at $15.95 Per Box 


| TO: Keeler Optical Products, Inc. 

| 456 Parkway, Lawrence Park Industrial Park 
| Broomall, Pa. 19008 

| Please send me boxes of the Medical Workshop 
| lid holder. Enclosed is my check for $ 
| 

| 

| 

| 





Name 
Address 
S| ENRE S 





howa-the versatile 
camera 





The Kowa RC2 fundus camera is a unique concept in diagnostic 
ophthalmic instruments. Light and fast in operation, the RC2 
maximises user comfort, minimises patient anxiety; and gives flawless 
35mm. results every time. Built-in flash; automatic frame coding; 
plus a polaroid attachment to give you sixty-second fundus 
photographs, and auto-wind back, filters and quick-cycling power 
unit that convert the RC2 into the ideal unit for fluorescein 
photography. Single lens reflex viewing system gives x38 fundus 
images while a fingertip control brings a x2 magnifier into position, 
allowing visual and photographic examination under high 
magnification. Write to us or your dealer for illustrated brochure. 


KEELER OPTICAL PRODUCTS INC 
456 PARKWAY - LAWRENCE PARK INDUSTRIAL AREA 
BROOMALL ° Pa. 19008 
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Barnes-Hind 
for proven 


performance 
in glaucoma 
products 





Eppy° 


(epinephryl borate) 


For years, the standard in narrow- 
angle glaucoma therapy — and still 
the most widely used epinephrine 
formulation. Stabilized at a physio- 
logic pH of 7.4. Non-irritating upon 
instillation and well tolerated. 


BARNES-HIND 


erry | E ; E PPY 
Ag om Ar a A 
PETOA? a EPINEPHRYL ATE 





e Eppy is buffered to the pH of the 
eye and is compatible with tear 
fluid . . . no irritation. Lack of sting 
prevents excessive tear washout 
or dilution, assuring maximum 
contact time with corneal tissue. 


@ Free-base form. Most physiologi- 
cally and therapeutically active 
form of epinephrine. 


@ First epinephrine teamed with a 
boric acid-sodium bisulfite com- 
plex, for anti-oxidant, anti-degra- 
dation activity. Remains stable 
throughout normal period of use. 


Eppy® (epinephry! borate) 


description 

EPPY 2% and EPPY 1% contain the 
equivalent of 0.5% and 1% |-epinephrine 
free base respectively, stabilized as the 
borate complex, preserved and buffered 
at pH 7.4. 


indications 

Control of simple (open-angle) glaucoma 
with or without additional miotic or 
carbonic anhydrase inhibitor therapy. 


contraindications 

Narrow-angle glaucoma. Should not be 
used when the diagnosis of the type of 
glaucoma has not been verified. 


precaution 
Use with caution in patients with 
hypertension. 


adverse reactions 

Prolonged use may produce extra-cellular 
pigmentation in the palpebral conjunctiva, 
which is innocuous. On rare occasions, 
systemic side effects have been observed. 
These include occipital headaches, 
palpitation, paleness, acceleration of 
heartbeat, trembling and perspiration. 


dosage and administration 

Both strengths, one or two drops in each 
eye, preferably at bedtime. Regimen must 
be individualized to patient response. 
how supplied 

Y2% (NDC 77-634-75) or 1% 

(NDC 77-635-75) in 7.5 ml. amber glass 
dropper vials. 

Caution 

Federal law prohibits dispensing without 
prescription. 


895 Kifer Road 





Mi-Pilo: 
(pilocarpine hydrochloride) 


A sterile, isotonic miotic solution. 
Hypoallergenic buffering system 
makes it particularly valuable in 
long-term glaucoma therapy. 





@ Phosphate buffering system, 
known to be hypoallergenic, is of 
significant value in long-term 
miotic therapy. 


e Because the drug’s unique formu- 
lation assures rapid absorption, 
viscosity-building agents are not 
used. 


@ The free base is readily available 
upon instillation. 


Mi-Pilo® (pilocarpine hydrochloride) 


description 

MI-PILO (pilocarpine HCl) is available in 
concentrations of 1%, 2%, and 4%. These 
ophthalmic solutions are sterile, isotonic, 
and buffered in a vehicle containing 
sodium biphosphate, sodium phosphate, 
sodium chloride as required to achieve 
isotonicity and purified water, benzalkonium 
chloride 0.01% and disodium edetate 
0.01% are used as preservatives. 


indications 

As a miotic, especially in the treatment of 
chronic open-angle glaucoma. Also used 
to neutralize effect of mydriatics following 
ophthalmoscopic examination or surgery. 


warning 
Not for oral or parenteral administration. 
Discontinue use if sensitization occurs. 


dosage and administration 

One to two drops in the affected eye up to 
Six times daily. The concentration used and 
the frequency of instillation should be 
titrated tonometrically to the individual 
response of each patient. This requires 
direct and continuous medical supervision. 
During an acute attack, MI-PILO must also 
be instilled into the unaffected eye in 
order to prevent an attack of angle closure. 


how supplied 

1% (NDC 77-693-15), 2% (NDC 77-694-15) 
or 4% (NDC 77-695-15) in 15 ml. plastic 
dropper bottles. 


caution 
Federal law prohibits dispensing without 
prescription. 


Barnes-Hind Pharmaceuticals, Inc. 


Sunnyvale, California 94086 


Fluress® 


(sodium fluorescein 0.25%, 
benoxinate HCI 0.4%) 


The only sterile ophthalmic solution 
which combines sodium fluorescein 
and a topical anesthetic (benoxinate 
HCl), specially formulated for use in 
applanation tonometry. 
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e Preserved with Chlorobutanol 1% 
for a high margin of safety. 


e Permits convenient one-step 
patient preparation for applanation 
tonometry. 


è Yields precise fluorescein con- 
centration, permitting accurate 
pressure determinations. 


® (sodium fluorescein 0.25%, 
Fluress benoxinate HCI 0.4%) 


description 

A sterile ophthalmic solution containing 
sodium fluorescein 0.25% and benoxinate 
HCI 0.4% in a sterile isotonic boric acid 
buffer containing polyvinylpyrrolidone and 
purified water. Chlorobutanol 1% added as 
a preservative. 


indications 

For procedures in which a topical 
ophthalmic anesthetic agent in conjunction 
with a disclosing agent are indicated: 
corneal anesthesia of short duration, e.g., 
tonometry, gonioscopy, removal of corneal 
foreign bodies and for short corneal and 
conjunctival procedures. 


contraindications 
Known hypersensitivity to this preparation. 


warning 

Prolonged use of topical ocular anesthetic 
is not recommended. It may produce 
permanent corneal opacification with 
accompanying visual loss. 


adverse reactions 

Side Effects: Occasional temporary sting- 
ing, burning, conjunctival redness. Rare, 
severe, immediate-type, apparently 
hyperallergic corneal reaction, with acute, 
intense and diffuse epithelial keratitis, 

a gray, ground-glass appearance, slough- 
ing of large areas of necrotic epithelium, 
corneal filaments and sometimes, iritis 
with descemetitis. 


dosage and administration 

Removal of foreign bodies and sutures and 
for tonometry: One or two drops (in single 
instillations) in each eye before operating. 


Deep ophthalmic anesthesia: Benoxinate 
hydrochloride 0.4% solution; 2 drops in 
each eye at second intervals for 3 
instillations. 


Note: Because the ‘‘blink’’ reflex is 
temporarily eliminated, it is suggested that 
the eye be covered with a patch following 
this procedure. 


how supplied 

5 ml. glass dropper bottles 
(NDC 77-628-55). 

caution 


Federal law prohibits dispensing without 
prescription. 
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THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
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The University of Texas Southwestern Medical School 
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The University of Texas Medical School at San Antonio 
University of Arkansas Medical Center 
Texas Tech University School of Medicine 


JANUARY 7 THROUGH MARCH 1, 1974 


This course consists of lectures and demonstrations by an experienced faculty of ophthal- 
mologists and basic scientists. It is directed toward the requirements of residents and 
prospective residents in ophthalmology. 


The curriculum includes: 
Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Department 
of Ophthalmology, 1211 Herman Professional Building, Houston, Texas 77023. 
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sterile. 


Herpes simplex is one of the most critical conditions you 
face. New Herplex® (idoxuridine) sterile ophthalmic 
ointment is the first and only IDU ointment which fully 
meets this critical need for guaranteed sterility. 


With the ulcerated cornea facilitating entry of any bacteria 
which may be present, this is hardly a place to compromise 
with the sterility of the medication you prescribe... With 
new Herplex ung, you no longer need to compromise. 
Herplex is the only IDU ointment to offer guaranteed steril- 
ity with a tamperproof seal... anda preservative to help 
maintain sterility after the tube is opened. 


new 
Herplex: (idoxuridine) 0.5% 


sterile ophthalmic ointment 
for complete confidence. 
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Guaranteed atertity 
is important here! 


Herplex:« (idoxuridine) 0.5% 
ung. is guaranteed 


DESCRIPTION 

A topical ophthalmic antiviral chemo- 
therapeutic preparation. Idoxuridine is a 
white, crystalline, practically odorless 
powder; it is slightly soluble in water and 
in alcohol. Its empirical formula is 
CgHi1!IN20s. 

Chemical Name: 2’-Deoxy-5-lodouridine 
Contains: 

Idoxuridine — 0.5% (5 mg./Gm.) 

with: phenylmercuric acetate (0.0008%), 
white petrolatum, mineral oil and non- 
ionic lanolin derivatives. 

ACTIONS 

In chemical structure idoxuridine closely 
approximates the configuration of 
thymidine, one of the four building 
blocks of DNA — the genetic material of 
the herpes virus. As a result, HERPLE X® 
(idoxuridine) is able to replace thymi- 
dine in the enzymatic step of viral rep- 
lication or “growth” The consequent 
production of faulty DNA results in a 
pseudo-structure which cannot infect or 
destroy tissue. In short, by pre-empting a 
vital building block in the genetic mate- 
rial of the herpes simplex virus, 
HERPLEX® destroys the infective and 
destructive capacity of the viral material. 
INDICATIONS 

For the treatment of keratitis caused by 
the virus of herpes simplex. 
CONTRAINDICATIONS 
Hypersensitivity to the active ingredient 
or other components of this medication, 
WARNINGS 

Ophthalmic ointments may retard cor- 
neal healing. 

PRECAUTIONS 

1. Some strains of herpes simplex virus 
appear resistant to the action of idoxuri- 
dine. If there is no lessening of 
flurorescein staining in 14 days, another 
form of therapy should be undertaken. 
2. Recurrence may occur if medication 
is not continued 5 to 7 days after lesion 
is apparently healed (does not stain). 

3. Corticosteroids are usually contra- 
indicated in herpes simplex keratitis. 

4. Boric acid should not be administered 
during the course of therapy. 

ADVERSE REACTIONS 

Occasional irritation, pain, pruritus, in- 
flammation, edema of the eyes or lids, 
allergic reactions, photophobia, occa- 
sional corneal clouding, stippling, 
punctate defects of the epithelium. 
DOSAGE AND ADMINISTRATION 
Place small amount of ointment inside 
the conjunctival sac five times daily at 
intervals of 4 hours with the last applica- 
tion before retiring. 

HOW SUPPLIED 

Asa sterile ointment in 3.5 Gm. 
ophthalmic ointment tubes, On 
prescription only. 


Also available as 
Herplex® (idoxuridine) 0.1% 
Liquifilm® ophthalmic solution 
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Editorial 


The Diabetic Retinopathy Study 


J yp retinopathy has become 
one of the four most common 
causes of blindness in the United 
States.! Although photocoagulation 
has been employed in its treatment 
for more than ten years, its true value 
remains controversial. In spite of 
the need for objective, definitive 
evidence, an adequately controlled 
study of photocoagulation in the 
treatment of proliferative diabetic 
retinopathy has not been performed. 
This is not surprising, considering 
the complexity and expense of large- 
scale clinical trials in chronic disease. 
However, as Inglefinger? has aptly 
stated, “When serious diseases are 
treated by serious methods. . . then 
ethical as well as scientific considera- 
tions require that medicine depend on 
the most reliable and the best con- 
trolled data available—the kind of 
data that is sought by randomized 
clinical study.” 

In keeping with this admonition, a 
randomized clinical trial of photo- 
coagulation in the treatment of pro- 
liferative diabetic retinopathy has 
been designed and launched. This 
study (called the Diabetic Retino- 
pathy Study, or DRS) involves 15 
Clinical Centers in various parts of 
the United States, a Coordinating 
Center at the University of Maryland, 
and a Fundus Photograph Reading 
Center at the University of Wiscon- 
sin, all supported by contracts from 
the National Eye Institute, a part of 
the National Institutes of Health. 

The support of the medical and 
ophthalmological communities is 
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needed to carry this study to a suc- 
cessful conclusion. The DRS investi- 
gators, therefore, are grateful to the 
Editors for giving them this opportu- 
nity to summarize the major features 
of the DRS and to appeal for the sup- 
port of all physicians who care for 
diabetic patients. 

The principal eligibility criteria for 
the Diabetic Retinopathy Study fol- 
low: 

1. Visual acuity with best correc- 
tion of 20/100 or better in each eye. 

2. Diabetic retinopathy in each eye 
fulfilling any one of the following 
conditions: 

(a) proliferative retinopathy in 
each eye, 

(6) proliferative retinopathy in 
one eye, nonproliferative retinop- 
athy in the other eye, 

(c) severe nonproliferative reti- 
nopathy in each eye. 

3. No prior treatment with photo- 
coagulation or pituitary ablation. 

4. Both eyes suitable for photocoag- 
ulation treatment. 

5. Good prospects for survival and 
availability for five years of follow-up 
observation (patients 70 years of age 
or older are not eligible). 

6. Only patients who are willing 
and able to give their informed con- 
sent, after receiving a thorough ex- 
planation of all aspects of the study, 
will be admitted. 

The basic question which the DRS 
has been designed to answer is can 
photocoagulation help to prevent se- 
vere visual loss due to proliferative 
diabetic retinopathy. The chief crite- 


rion of success will be the degree to 
which visual acuity is maintained, 
although visual fields and the mor- 
phologic appearance of the retina in 
stereoscopic color and fluorescein 
photographs will also be assessed. In 
order to give all patients enrolled in 
the study the chance to benefit from 
photocoagulation, if it is helpful, 
while minimizing the risk of harm, if 
it proves deleterious, photocoagula- 
tion treatment will be limited to one 
eye of each patient. This arrange- 
ment gives each patient the best 
chance of retaining vision in at least 
one eye, the goal of greatest impor- 
tance to him. 

The eye to be treated and the treat- 
ment modality to be used (xenon arc 
or argon laser) will be selected by a 
random process. Treatment will be 
carried out meticulously according to 
a detailed protocol, with central mon- 
itoring of posttreatment photographs. 
Each patient will be observed for a 
minimum of five years. The pooled 
results from all 15 centers will be fol- 
lowed closely by the Coordinating 
Center and presented at frequent in- 
tervals to a committee charged with 
the responsibility of monitoring the 
data for evidence of beneficial or 
harmful effects. If it becomes evident 
during the course of the study that 
photocoagulation is better than no 
treatment in a certain stage of diabet- 
ic retinopathy, patients with untreat- 
ed eyes in that stage will be offered 
treatment. On the other hand, if any 
feature of either treatment technique 
proves harmful, this aspect of follow- 
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up treatment will be discontinued. 
Results of the study will be reported 
promptly to the scientific community. 

All 15 Clinical Centers are now 
enrolling patients and each is eager 
to fill its quota of 100 to 150 patients 
as rapidly as possible. The overall 
goal of the study is to have 1,800 pa- 
tients enrolled and treated by July 
1974, 

It is important to all ophthalmolo- 
gists, as well as to the entire medical 
community, that this controlled study 
be successful in recruiting the num- 
ber of patients required to determine 
if and when photocoagulation thera- 
py should be employed as a treatment 
of proliferative diabetic retinopathy. 
It may be many years before facilities 
and funds will again be available if 
this opportunity is lost. The DRS in- 
vestigators ask all physicians near 
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Clinical Centers participating in the 
DRS to help identify and refer pa- 
tients who may be eligible for partici- 
pation in this study. The sooner we 
have solid information to guide our 
treatment of this distressing manifes- 
tation of diabetes, the better it will be 
for its unfortunate victims. 


Lioyp M. Awto, MD, Boston 

JOSE BERROCAL, MD, San Juan, Puer- 
to Rico 

MatrTHEw D. Davis, MD, Madison 
FRED EpERER, Washington, DC 
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Editorial 


Clinical Sciences 


Ocular Fundus 


in Acute Leber Optic Neuropathy 


J. Lawton Smith, MD, Miami, Fla; William F. Hoyt, MD, San Francisco; John O. Susac, MD, Miami, Fla 


In the acute phase of Leber optic neu- 
ropathy, there are three characteristic fun- 
dus changes: (1) circumpapillary telan- 
giectatic microangiopathy, (2) swelling of 
the nerve fiber layer around the disc 
(‘“pseudoedema”’), and (3) absence of 
staining on fluorescein angiography. These 
findings are illustrated by eight cases and 
in our experience are pathognomonic for 
this disease. 


Poean signs appear in the 
ocular fundus in the acute stages 


of Leber optic neuropathy. These 
neurovascular changes, frequently 
mistaken for papilledema or papilli- 
tis, can be identified with a direct 
ophthalmoscope or with a slitlamp 
and Hruby lens. The occurrence of 
“hyperemia” and “disc swelling” have 
been mentioned frequently in pre- 
vious descriptions of Leber disease. 
This report describes neurovascular 
changes in the ocular fundus that we 
consider to be diagnostic of this optic 
neuropathy. These changes, docu- 
mented photographically, and eight 
typical case reports are presented to 
exemplify the practical importance of 
prompt diagnosis of acute Leber optic 
neuropathy. 


Submitted for publication May 29, 1973. 

From the Bascom Palmer Eye Institute, Uni- 
versity of Miami School of Medicine, Miami, Fla 
(Drs. Smith and Susac), and the Neuro-ophthal- 
mology Unit, departments of ophthalmology, 
neurosurgery, and neurology, University of Cal- 
ifornia School of Medicine, San Francisco (Dr. 
Hoyt). 

Reprint requests to 1638 NW Tenth Ave, 
Miami, Fl 33136 (Dr. Smith). 
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Report of Cases 


Case 1.—An 18-year-old male patient 
first consulted an ophthalmologist in June 
1970 for painless loss of vision in his right 
eye. Blurring had taken place rapidly. 
Prior to this, his vision had been normal, 
and he had no previous ocular disease or 
significant systemic illness. He was in- 
formed that he had “optic neuritis,” but 
when vision in the right eye failed to im- 
prove, neurological and radiological exam- 
inations were performed. The results of all 
tests, including studies of his optic canals, 
disclosed no abnormalities. 

In June 1971, he came to the Bascom 
Palmer Eye Institute because central vis- 
ion was failing rapidly in his left eye. As 
before, movement of the newly affected eye 
caused no pain. He denied any transient 
reduction of vision after exercise (Uhthoff 
symptom). No similar eye disease had oc- 
curred in his parents, his four sisters, or 
his brother. 

On examination, the visual acuity was 
9/200 in the right eye and 20/200 in the 
left eye. Dense bilateral central scotomas 
were present. No cells were seen in the 
anterior chambers or the vitreous com- 
partments. With a direct ophthalmoscope, 
and with the slitlamp and Hruby lens, 
changes were visible in both fundi. The 
right optic disc was slightly pale temporal- 
ly, and the papillomacular area of the reti- 
na was devoid of its usual nerve fiber stria- 
tions. The left optic disc was slightly ele- 
vated, distinctly hyperemic centrally, and 
the small and medium-sized vessels in the 
surrounding area were tortuous and telan- 
giectatic. Above and below the disc, small 
vessels undulated in and out of the nerve 
fiber layer, and here and there, disap- 
peared from view. The peripapillary nerve 
fiber layer had an unusual glistening 


opaque appearance resembling edema, but 
this impression was not confirmed in flu- 
orescein fundus angiograms (Fig 1, top). 

On the assumption that the patient had 
an acute optic neuritis in the left eye, he 
was treated with large doses of steroids, 
administered orally and by sub-Tenon 
injection, and hydroxocobalamin. Vision 
did not improve. He was admitted to the 
hospital, where neurologic examinations 
were normal and cerebrospinal fluid tests 
showed only two monocytes per cubic mil- 
limeter; protein, 34 mg/100 ml; a nonre- 
active VDRL test for syphilis; and a nor- 
mal electrophoretic pattern. Pneumoen- 
cephalographic studies showed no filling 
defect in the chiasmatic cisterns or an- 
terior third ventricle. 

Six months after the disease appeared in 
the left optic nerve and the retinal nerve 
fiber layer, the visual acuity was 14/200 
and 20/200 in the right and left eyes, re- 
spectively. The dense central scotomas 
persisted. Temporal pallor was clearly 
evident bilaterally (Fig. 1, bottom). 

Further search for a member of the pa- 
tient’s family with optic nerve disease re- 
vealed that a maternal uncle, 45 years of 
age, who was living in Oklahoma had un- 
explained amblyopia of his right eye. His 
visual acuity was limited to 20/80, while 
that in the left eye was 20/20. An ophthal- 
mologist confirmed that he also had a cen- 
tral scotoma in the eye affected with am- 
blyopia. Although there were no objective 
signs in the fundus, the uncle’s eye prob- 
lem had been attributed to “subtle macu- 
lar disease.” 

Comment.—This 18-year-old pa- 
tient lost vision acutely, first in his 
right eye and a year later in his left. 
In the acute stage of the optic nerve 
disease, his left fundus contained 
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Fig 1.—Top, Acute stage of Leber optic neu- 
ropathy. Striking tortuosity of medium-sized 
arterioles and venules, telangiectatic appear- 
ance of smaller vessels above and below disc, 
thick opaque but glistening character of nerve 
fiber layers, and severe loss of nerve fibers and 
their nutrient vessels in retina temporal to disc 
(at right) (case 1). 

Fig 1.—Bottom, Chronic stage of Leber optic 
neuropathy. Optic disc is pale and poorly vas- 
cularized, but yellow color obscures amount of 
atrophy present. Tortuosity of arteries and 
veins remains, but telangiectatic capillary 
changes and pseudoedema of nerve fiber layer 
have regressed. Continuous (unbroken) light 
reflexes and sharp definition of vessels tempo- 
ral to disc and glossy reflections from internal 
limiting membrane near macula are signs of 
severe atrophy of nerve fiber layer (case 1). 
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striking circumpapillary microangi- 
opathy and glistening pseudoedema 
of the peripapillary nerve fiber layer. 
Fluorescein fundus angiograms 
showed no sign of leakage of dye 
around the abnormal-appearing ves- 
sels or into the edematous-appearing 
retina. These findings and the age of 
onset and course of the patient’s dis- 
ease are typical of Leber optic neu- 
ropathy. The uncle’s visual problem, 
although lesser in degree, may have a 
similar cause. 

Case 2.— A 32-year-old woman first not- 
ed ocular discomfort of the right eye on 
Nov 2, 1972. Five days later, her visual 
acuity was recorded at 20/20 in each eye, 
but she insisted that vision in the right 
eye was dim. During the following week, 
she experienced increasing difficulty judg- 
ing distance and noted tingling in her 
fingers. Vision steadily failed in the right 
eye; within a month, vision began to fail in 
the left eye; by January 1973, the patient’s 
acuity was 20/200 in the right eye and 
20/80 in the left eye. The optic discs were 
hyperemic and the peripapillary retina 
appeared edematous. Several small red 
spots were interpreted as hemorrhages in 
the nerve fiber layer. Central scotomas 
were confirmed bilaterally by tangent 
screen examination. Neurologic evalua- 
tion, including cerebrospinal fluid studies 
and radiologic examinations of optic fo- 
ramina and the sphenoid bones, provided 
no evidence of disease. Her optic nerve 
disease progressed, despite treatment with 
hydroxocobalamin. 

The family history indicated that in 
1956 her brother, who was then 16 years of 
age, lost central vision acutely in his right 
eye. In six months, his left eye was simi- 
larly affected. He was taken to Frank B. 
Walsh, MD, who recorded visual acuity of 
3/200 with central scotoma and preserva- 
tion of peripheral field in each eye. Upon 
learning of similar disease in a maternal 
uncle, Dr. Walsh concluded that the boy, 
the brother of our patient, had Leber optic 
atrophy. The uncle, who was then 61 years 
old, had lost central vision at age 19 and 
thereafter had pale atrophic optic discs. 

Examination of our patient on Feb 2, 
1973, revealed best corrected visual acuity 
of 13/200 in her right eye, 20/30-2 in her 
left, and bilateral central scotomas. Both 
discs were hyperemic and surrounded by a 


Fig 2.—Fluorescein angiogram (arteriovenous 
phase) of Leber optic neuropathy. Dilated ir- 
regular vessels on optic disc and telangiectatic 
microangiopathy in nerve fiber layer of peri- 
papillary retina (arrows). None of these ab- 
normal vessels leaked dye in later phases of 
study (case 2). 
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rete mirable-like network of irregular 
small vessels. These telangiectatic vessels 
were particularly well seen with the Hru- 
by lens and slitlamp. They closely resem- 
bled the vascular changes of acute Leber 
optic neuropathy. There was no sign of 
edema in the fluorescein fundus angio- 
grams (Fig 2). 

Comment.—Without a family his- 
tory of Leber optic neuropathy, we 
would have been reluctant to make 
this diagnosis for a woman. However, 
the contributory family history, the 
typical course of the disease, the 
pseudoedematous thickening, and the 
striking microangiopathy of the peri- 
papillary retina fully justified the 
diagnosis of Leber disease. 

Cases 3 and 4.—A 29-year-old man first 
suspected that his left eye was failing in 
July 1970, when he noted its vision 
blurred each time he exerted himself phys- 
ically (Uhthoff symptom). Several months 
later, vision in the eye fell rapidly. At this 
time, movement of his eye caused dull 
retro-orbital pain. The acuity in the right 
eye was normal, but the acuity in the left 
eye was 20/400 with a large dense central 
scotoma. Initially, steroids seemed to help, 
but within two months, vision in the left 
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eye was reduced to counting fingers. This 
patient also described paresthesia of his 
feet and hands. 

At the University of Utah Hospital, cer- 
ebral angiography and pneumoencepha- 
lography seemed to exclude the possi- 
bility of optic nerve compression by tumor. 
The appearance of low-grade “disc edema” 
was recorded in the affected eye, but its 
cause was not recognized (Fig 3). 

In April 1971, Uhthoff symptom ap- 
peared in his right eye after exercising, 
taking hot baths, and drinking warm 
fluids. Soon visual acuity fell permanently 
to 20/200 in the right eye. Visual acuity in 
the left eye was limited to counting fingers 
at 5 feet centrally. Large central scotomas 
were now present bilaterally. When the 
patient was examined in San Francisco, 
his right eye contained the typical peripa- 
pillary pseudoedema and microangiopathy 
of Leber optic neuropathy. 

The patient’s brother had also been re- 
ferred to San Francisco 12 years previous- 
ly with similarly tragic bilateral optic 
nerve disease. Suspicion of brain tumor 
had been so pervasive that he had under- 
gone neurosurgical exploration of his optic 
nerves and chiasm. 

Comment.—The optic neuropathy 
in these two brothers illustrates that 
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Fig 3.—Pseudoedema and microangiopathy of acute Leber optic neuropathy. Despite marked 
opacity of nerve fiber tissue around disc, vascular and internal limiting membrane highlights are 
glistening. Aneurysmal change in one inferior branch of central retinal artery (open white arrow). 
Small vessels dive in and out of opaque nerve fiber layer (open black arrows). Telangiectatic dilation 
of the capillary bed (black arrows) is most apparent adjacent to completely atrophic papillomacular 
sector (asterisk). Mottled light reflexes and exposed retinal arterioles mark temporal retinal sector 
where axons normally serving central vision have degenerated, leaving retina devoid of nerve fiber 
layer (case 3). 





Fig 4.— Subacute phase of Leber optic neuropathy in 12-year-old boy. Open arrows indicate irreg- 
ular aneurysmal capillary dilations. Nerve fiber layer, above and below disc, is shiny, semiopaque, 
and interwoven with tortuous retinal vessels. Temporal pallor of disc corresponds with sector of 
retina devoid of all signs of nerve fiber layer (asterisk), Small nutrient vessels of nerve fiber layer 
have become exposed (solid arrow) as axons overlying vessel degenerated (case 5). 
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(1) there is neurosurgical diagnostic 
confusion caused by Leber disease, 
particularly when acute changes in 
the optic discs are mistaken for signs 
of elevated intracranial pressure, (2) 
Uhthoff symptom of visual blurring 
with exercise may be present for days 
to weeks before acute loss of vision 
takes place, and (3) central visual loss 
can be profound and lasting. 

Cases 5 and 6.—A 12-year-old boy had 
loss of vision in the left eye, a dense cen- 
tral scotoma in his left monocular field, 
and typical peripapillary retinal signs of 
Leber optic neuropathy at the time of ini- 
tial examination (Fig 4). His brother had 
lost vision in one eye at age 11 and had 
signs of disc “edema” in both eyes. This 
“swelling” had been misinterpreted as 
evidence of a probable brain tumor and 
had led to hospitalization and extensive 
neuroradiologic procedures without the 
establishment of a definite diagnosis. 
Shortly after his discharge from the hospi- 
tal, vision failed in the second eye. Follow- 
up fundus photographs five years after the 
acute phase of the disease showed diffuse 
optic atrophy and tortuous vessels, but lit- 
tle evidence of the microangiopathy that 
characterizes the acute phase of the dis- 
ease (Fig 5). 

The findings in a single eye, plus the 
history of similar optic nerve disease 
in a brother, justified a diagnosis of Leber 
optic neuropathy. The parents were ad- 
vised that the patient’s second eye would 
probably fail in a period of a month or two. 
This occurred as predicted only four weeks 
later! 

Comment.—Misdiagnosis of disc 
changes in the acute phase of Leber 
disease caused unnecessary anxiety 
and medical expense because of the 
suspicion of brain tumor in one 
brother. Prompt diagnosis of the dis- 
ease from funduscopic signs in one 
eye of the second brother permitted 
prediction that his other eye would 
soon be affected. 

Case 7.—A 16-year-old boy came to San 
Francisco for neuro-ophthalmologic con- 
sultation for decreased visual acuity in his 
right eye of four months’ duration. 
Ophthalmoscopic examination revealed 
peculiar thickening and shiny opacity of 
the peripapillary nerve fiber layer above 
and below the right optic disc (Fig 6). In 
some respects, this change resembled 
edema, but there was no leakage of dye in 
late phases of the fluorescein fundus an- 
giograms. The retinal vessels were dis- 
tinctly abnormal, being tortuous, irregu- 
lar in caliber, and resembling telangiecta- 
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Fig 5.— Late stage of Leber optic neuropathy in brother whose fundus is shown in Fig 4. Disc is 


pale throughout, mostly temporally where there is no visible evidence of nerve fibers on retina 
(asterisk). Borders of fiber-poor retinal sector are indicated by arrows. Vascular tortuosity persists, 
but capillary telangiectasia is no longer apparent (case 6). 


sia in some areas. The diagnosis of Leber 
optic neuropathy was made on this 
evidence alone. Involvement of the second 
eye was predicted, the parents were so in- 
formed, and it occurred two months later. 
There were no known family members 
with a similar affliction. 

Comment. —In this case, acute Le- 
ber optic neuropathy was diagnosed 
in a young boy in whom a single 
eye was involved, and there was no 
family history of the disease. The 
fate of his second eye was predicted 
correctly. 

Case 8.—A 10-year-old boy, who pre- 
viously lost his right eye from a perforat- 
ing injury, came to San Francisco because 
vision in his left eye was rapidly failing. 
Examination showed that the visual acui- 
ty in the left eye was less than 20/200, and 
there was a dense central scotoma. 
Ophthalmoscopic examination of the left 
fundus revealed typical pseudoedema and 
microangiopathy of acute Leber optic neu- 
ropathy. These findings were typical and 
prompted the asking of the mother once 
more about the occurrence of optic nerve 
disease in other members of the family. 
She reluctantly admitted that there were 
at least nine other male members of the 
family in four generations who had lost 
vision during teen-age years. She with- 
held this information in the vain hope that 
her son was not another victim of the 
“family disease.” 


Comment. — The ophthalmoscopic 
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diagnosis of acute Leber optic neuro- 
pathy was possible in a one-eyed boy, 
before the mother admitted her 
knowledge of a similar disease in 
male members of her family. 


Comment 


Leber optic neuropathy is charac- 
terized by rapid loss of central vision 
in male patients during early adult 
life. It has been defined as a sex- 
linked recessive disease, appearing 
specifically in brothers and maternal 
uncles. However, it is apparent that 
the disease does not adhere to men- 
delian laws for simple sex-linked re- 
cessive inheritance. As exemplified in 
case 2, it occasionally affects a female 
member of a family afflicted with 
Leber disease. 

When the disease appears for the 
first time in a family, its diagnosis 
is often delayed or missed alto- 
gether. The affected patient fre- 
quently is subjected needlessly to ex- 
tensive neuroradiologic procedures, 
and sometimes exploratory craniot- 
omy in a vain search for a remedial 
cause of his visual loss. It is for this 
reason alone that prompt recognition 
of the pathognomonic changes in the 
ocular fundus at onset of the disease 
is of serious clinical importance. 


Duke-Elder’s description of the 

acute changes in Leber optic atrophy 
overlooks the specificity of these 
changes: 
Ophthalmoscopically in the early stages a 
mild degree of papillitis is usually ob- 
served, involving an obscuration of the 
disc margin without hemorrhages or exu- 
dates or any degree of swelling: and after 
the acute stage has passed the appear- 
ances of secondary atrophy soon develop.! 
In 1902, Hans Lauber was more pre- 
cise.” He described small, tortuous 
vessels in the circumpapillary region 
in the fundus of a 30-year-old woman 
who had acute Leber disease; the pa- 
tient was a member of a family in 
which the disease was known to be 
present. van Heuven of Amsterdam 
credited Lauber with the first men- 
tion of the retinal microangiopathy in 
the acute phases of the disease, but it 
was he, in 1924 ? who first stated that 
these vascular changes were pathog- 
nomonic. 

It is our experience that the fundus 
changes of acute Leber disease are so 
distinctive and diagnostically helpful 
that we employ the term Leber optic 
neuropathy in preference to the usual 
designation Leber hereditary optic 
atrophy. At the onset of the disease, 
the optic disc is not pale or atrophic. 
Instead, it is involved in an indolent 
neurovascular process that mimics 
edema and makes its appearance be- 
fore the patient senses that his vision 
is failing. When visual loss begins, it 
usually progresses rapidly, reaching 





Fig 6.—Acute phase of Leber optic neuropa- 
thy before onset of visible atrophy of papillo- 
macular bundle and appearance of temporal 
disc pallor. Note vascular tortuosity and 
pseudoedema of nerve fiber layer at disc mar- 
gins and in peripapillary zone. A few telangiec- 
tatic capillaries are visible inferiorly (arrow). 
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a maximum in a matter of days. 
When the patient is first examined, 
he usually has a dense scotoma in the 
affected eye, and the axons in the pap- 
illomacular bundle have already de- 
generated (Fig 1, 3, and 4). If the fol- 
lowing conditions are present, Leber 
optic neuropathy is the cause: the 
patient is a young male; the fundus 
shows glistening opacity of the peri- 
papillary nerve fiber layer, blurred 
disc margins, tortuous retinal vessels, 
irregular telangiectatic dilation of 
capillaries in peripapillary and pre- 
papillary networks; and fluorescein 
fundus angiography shows no evi- 
dence of abnormal vascular perme- 
ability. When these signs are present, 
the ophthalmologist should make a 
careful search of the patient’s family 
for records of other members afflicted 
with this disease. 

The cases described in this report 
exemplify the ophthalmoscopic diag- 
nosis of acute Leber optic neuropathy 
in a variety of clinical settings: (1) in 
a woman who later proved to be a 
member of an affected family, (2) in a 
boy with monocular involvement and 
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no family history of Leber disease, (3) 
in a one-eyed boy whose family histo- 
ry was initially withheld by the moth- 
er, and (4) inthe asymptomatic eye of 
a boy who had a scotoma in one eye, 
typical fundus changes in both eyes, 
and in whom visual loss appeared in 
both eyes three weeks later. 

Our cases also illustrate the occur- 
rence of Uhthoff symptom in the in- 
cipient stage of Leber optic neuropa- 
thy, the occurrence of orbital pain at 
the onset of the disease, the occur- 
rence of severe visual impairment, 
approaching blindness in some Cases, 
and the occurrence of paresthesia of 
the hands and feet in acute phases of 
the disease. The ophthalmoscopically 
visible alterations in neural and vas- 
cular tissues of the optic disc and reti- 
na compound the mystery of Leber 
disease, but these ocular changes are 
compelling evidence against chias- 
matic arachnoiditis as an etiologic 
and surgically remedial factor." 

Although steroids have seemed to 
cause brief visual improvement in the 
acute stages of Leber optic neuropa- 
thy in occasional patients, there has 


been little or no long-term effect. 
Hydroxocobalamin is similarly inef- 
fective. Despite our inability to 
change the course of Leber optic neu- 
ropathy, ophthalmoscopic diagnosis 
at its onset is vitally important in 
sparing the patient needless, un- 
pleasant, and expensive neurodi- 
agnostic procedures. 


This study was supported in part by National 
Institutes of Health grant EY-00083-01 and the 
Society for the Prevention of Blindness (Dr. 
Hoyt). 


Nonproprietary Name and 
Trademarks of Drug 


Hydroxocobalamin—Alpharedisol, Neo- 
Vitwel, Sytobex-H. 
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Temporal Arteritis, Steroid Therapy, 
and Pulmonary Emboli 


Stanley A. Uriu, MD, Robert D. Reinecke, MD, Albany, NY 


There appear to be no reports to date in- 
dicating any relationship between the use 
of alternate-day steroid therapy and throm- 
boembolic phenomena, let alone the rela- 
tionship of these factors to temporal arteri- 
tis. We report two cases of thromboembolic 
complications occurring during prednisone 
treatment of temporal arteritis. Demonstra- 
tion of a causal link awaits further study, 
for the association reported here may be 
due to chance. Our intent is only to alert 
other physicians to the possibility of such a 
link. 


| recent months, among a rela- 
tively small number of cases of 
proven temporal arteritis, the au- 
thors have been startled by the occur- 
rence of probable pulmonary emboli- 
zation in two of the cases. All these 
patients are currently being treated 
with high steroid dosages on an alter- 
nate-day schedule, including the two 
being reported. 

A search of the literature un- 
covered no mention of the throm- 
boembolic complications of temporal 
arteritis or their treatment, nor did it 
uncover any mention of such a com- 
plication due to alternate-day admin- 
istration of cortisone and its deriva- 
tives. We would like to suggest, how- 
ever, that there may be a relationship 
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between steroid therapy and throm- 
boembolic phenomena. Ocular side- 
effects of systemic steroid treatment, 
such as the inducement of posterior 
subcapsular lenticular opacities!’ 
and possibly glaucoma, are well 
known. These ocular complications 
due to steroids have been recently 
reported to occur with the alternate- 
day schedule of therapy as well. 13-15 
We are reporting these cases as 
complications in the treatment of 
temporal arteritis. We cannot say 
whether these thromboembolic phe- 
nomena are causally related to ster- 
oid therapy, alternate-day adminis- 
tration of steroids, temporal arteritis, 
or some combination of the three, or 
whether they are due to coincidence. 
Our intent is to alert ophthalmolo- 
gists, internists, and neurologists 
who treat patients with temporal ar- 
teritis or use steroid dosages to the 
possibility of such a potentially fatal 
thromboembolic complication. 


Report of Cases 


Case 1.— A 78-year-old woman first not- 
ed generalized stiffness of joints and fleet- 
ing right orbital pains without scalp in- 
volvement about December 1970. In May 
1971, she consulted the ophthalmology 
department because of sudden complete 
loss of vision in her right eye, which had 
been followed in several days by partial 
loss of vision in her left eye. She had un- 
dergone an uneventful cataract extraction 
OD seven years previously. Main ophthal- 
mologic findings were as follows: visual 
acuity, light perception OD and 20/80 OS: 
both discs appeared edematous with a 


waxy pallor; and the central field OS 
showed a concentric field loss. Temporal 
arteries were beaded, mildly tender, and 
pulses faintly palpable bilaterally. Her 
erythrocyte sedimentation rate (ESR) 
(Westergren method) was 100 mm/hr. A 
temporal artery biopsy confirmed the diag- 
nosis of temporal arteritis and therapy 
with 100 mg of prednisone daily for seven 
days followed by 120 mg of prednisone 
every other day was started immediately. 
In the ensuing weeks, her prednisone dose 
was gradually reduced by 5 to 10 mg week- 
ly until she was taking 70 mg every other 
day. 

On Aug 1, 1971, she was admitted to the 
Albany Medical Center Hospital because 
she had transient pleuritic chest pain of 
the right side associated with dyspnea and 
diaphoresis but no cough, fever, or hemop- 
tysis. At the time of admission, the blood 
pressure was 188/96 mm Hg, the pulse 
rate was 116 beats per minute and regu- 
lar, respirations were 40/min, and bilater- 
al basilar rales and left pleuritic rub were 
noted. There was no calf tenderness or 
pain on ankle dorsiflexion. A chest x-ray 
film showed lower lobe linear densities in 
both lungs. Her white blood cell count was 
17,000/cu mm, with a predominance of 
polymorphonuclear leukocytes. The ESR 
(Westergren method) was 41 mm/hr, and 
her initial electrocardiogram revealed 
sinus tachycardia and left ventricular 
hypertrophy. However, serial ECGs over 
the next two days at times revealed atrial 
fibrillation with rapid ventricular re- 
sponse, supraventricular tachycardia, and 
reversion back to a sinus mechanism on 
adjustment of her digoxin therapy. Serial 
enzyme studies revealed a rise in four 
days, then a fall in her serum lactic dehy- 
drogenase (LDH) level. Immediately on 
admission, anticoagulation was started 
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with administration of heparin sodium 
parenterally, followed by administration 
of warfarin sodium (Coumadin) orally; the 
prednisone dosage was kept at 70 mg 
every other day. 

Currently, she is quite active, her visual 
acuity remains at light perception OD and 
20/70 OS, there is bilateral optic atrophy, 
and her central field remains unchanged 
with a concentric field loss OS. 

CasE 2.—A 68-year-old man suffered 
chest palpitations without chest pain or 
dyspnea for one year. Nine months pre- 
viously, he was treated for hypertension 
and arteriosclerotic heart disease with 
digoxin and reserpine by his private physi- 
cian. Following reductions in the reser- 
pine dosages, episodes of intermittent 
blurring of vision subsided. On June 22, 
1971, he suddenly noted complete loss of 
vision in the right eye when he arose at 
night. There was no trauma, scalp or other 
pain, and no arthritic symptoms. His vis- 
ion in the left eye was said to have been 
poor for as long as he could remember. On 
examination the next day, blood pressure 
was 220/110 mm Hg, the pulse rate was 80 
beats per minute and grossly irregular, 
and respirations were 18/min. Temporal 
arteries were palpably beaded but showed 
mildly reduced pulsations bilaterally, ca- 
rotid pulsations were normal, and pop- 
liteal and pedal pulses were absent. Visual 
acuity was no light perception OD and 
counting fingers at 4 feet OS, pinhole 
20/400. The fundus OD showed discrete, 
old chorioretinitis of the posterior pole, the 
disc was edematous and waxy-white, and 
the arterioles were markedly narrowed. 
The fundus OS showed a similar discrete, 
old chorioretinitis of the macular area, 
marked arteriolar narrowing, but a rela- 
tively normal disc. The central field OS 
was normal to a 6-mm white test object at 
1 meter, with the exception of a scotoma 
associated with the old chorioretinitis. The 
ESR (Westergren method) was 63 mm/hr. 
An ECG revealed atrial fibrillation with 
slow ventricular responses and left ven- 
tricular hypertrophy. A chest x-ray film 
showed a prominent left ventricle. 

A temporal artery biopsy specimen 
showed temporal arteritis. The patient 
was treated immediately on admission 
with prednisone, 120 mg/day. After seven 
days of daily administration of prednisone, 
he began receiving an every-other-day 
dosage instead; within eight days, the ESR 
was 16 mm/hr and the patient was dis- 
charged on a regimen of 100 mg of predni- 
sone every other day. 

On Aug 20, 1971, the patient was admit- 
ted to another hospital complaining of lat- 
eral pains of the left side of the chest and 
dyspnea of sudden onset. A chest x-ray 
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film showed patchy infiltrates in the left 
lung field, the serum LDH level was ele- 
vated, and serial ECGs and the serum glu- 
tamic oxaloacetic transaminase value 
remained unaltered. He was treated with 
heparin parenterally, followed by warfar- 
in therapy given orally, on the assumption 
that he had suffered a pulmonary embolus. 
The prednisone dosage was continued on 
the every-other-day basis. On Sept 17, 
1971, he was again readmitted with bilat- 
eral pains of the legs, impalpable femoral 
pulses, and cold legs, which were thought 
due to peripheral embolization and all of 
which spontaneously cleared in several 
hours. 

Currently, he is active, his ESR is kept 
below 20 mm/hr with prednisone adminis- 
tration every other day, and his visual 
acuity is no light perception OD and 
20/200 OS. The fundi show bilateral, old 
chorioretinitis and optic atrophy OD. He is 
currently on a regimen of 30 mg of predni- 
sone every other day. 


Comment 


The efficacy of high-dosage cortico- 
steroid therapy in the prevention of 
blindness in patients with temporal 
arteritis has been documented by 
numerous authors.'*?! Thus, once a 
diagnosis of temporal arteritis is 
strongly entertained, either before or 
after ischemic papilledema in one eye 
occurs with its attendant visual field 
loss, it is incumbent to start adminis- 
tration of high dosages of corticoster- 
oids. The treatment should begin 
even before a histologic diagnosis can 
be established, which may take sever- 
al days after a biopsy of the temporal 
artery.” 

Once started, high corticosteroid 
dosages must be titrated to as low a 
dosage as will control symptoms and 
maintain a normal ESR. This is so 
because of the many side-effects of 
high corticosteroid dosages, such as 
osteoporosis which is much more 
common in the age group affected by 
temporal arteritis. 

The use of an alternate-day regi- 
men in administering steroids to pa- 
tients who have temporal arteritis is 
less well documented. However, there 
seem to be several cogent reasons to 
use this type of treatment: (1) the 
near absence of hypothalamic-pitui- 
tary-adrenal suppression, (2) the 
marked lessening of steroid-induced 
signs of hyperadrenocorticism, and 


(3) the observed efficacy of this thera- 
py for disease states such as asth- 
ma,?1 the nephrotic syndrome,*””® 
and lupus nephritis.” The third rea- 
son has prompted some investigators 
to postulate a prolonged anti-inflam- 
matory therapeutic effect in contrast 
to a shorter metabolic effect of cortico- 
steroids. 

With the foregoing in mind, our 
two patients were given large dosages 
of prednisone on a daily basis as 
soon as the diagnosis of temporal ar- 
teritis was entertained. Meanwhile, a 
temporal artery biopsy specimen his- 
tologically confirmed the diagnosis. 
After the initial week of daily predni- 
sone therapy, an alternate-day regi- 
men was used with gradually de- 
creasing dosages, while visual acuity, 
fields, appearance of the optic disc, 
and the ESR were monitored. 

The unique feature of both cases 
was the development of probable epi- 
sodes of thromboembolic phenomena 
(pulmonary embolization and infarc- 
tion) at 8 and 12 weeks after the initi- 
ation of therapy on an alternate-day 
basis. Though the occurrence of these 
episodes appears startling, they have 
occurred among too small a number 
of patients who have temporal arteri- 
tis who are receiving steroid therapy 
to allow meaningful statistical analy- 
sis of the data. 

Thromboembolic phenomena are 
common clinical problems. Associ- 
ated factors in their causation have 
been variously listed to include ad- 
vancing age, immobility of the lower 
extremities, any chronic disease 
state, heart disease with heart failure 
and atrial fibrillation, surgery, trau- 
ma, malignant tumors, pregnancy, 
and oral contraceptives.” Certainly, 
both cases reported here have some of 
these factors operative in producing 
thromboembolic phenomena, to wit, 
chronic debilitating illness, visual 
loss limiting physical activity, and 
cardiac disease with atrial fibrilla- 
tion. 

Nevertheless, a search of the litera- 
ture on temporal arteritis did not 
uncover any reports of thromboem- 
bolic phenomena as a complication, 
irrespective of corticosteroid therapy. 
No pulmonary embolism has been 
reported, despite the (infrequent) 
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reports of vascular lesions in the 
pulmonary arteries and the peripher- 
al vessels in temporal arteritis.!®?9-30 
The relationship of corticosteroid 
therapy to thromboembolic phenome- 
na remains a confused one. Forsham 
states that “an increased clotting 
tendency may lead to thromboembol- 
ic phenomena and clotting time may 
decrease’™*! after steroid therapy. His 
view is supported by reports of throm- 
boembolic complications of glucocor- 
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ticoid therapy,*”** as well as a clinical 
impression that thrombophlebitis 
and thromboembolic phenomena*?” 
are more likely to occur either during 
or after steroid therapy.***’ However, 
some authors dispute this.**-*" 

A hypercoagulable state has been 
linked to a mélange of clotting fac- 
tors, including thrombocytosis, short- 
ened prothrombin time, increased 
factors V and VIII, and some as 
yet undetermined clot-promoting ef- 
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Short-Term Effect 


of Intraocular Pressure Elevation 


on the Human Electroretinogram 


Capt Jack Sipperley, MC, USAF; Douglas R. Anderson, MD; Duco Hamasaki, PhD, Miami, Fla 


In six human volunteers, serial electro- 
retinograms (ERGs) were performed over 
five minutes at intraocular pressure artifi- 
cially elevated with a suction cup. Com- 
pared to the base line ERG, there was no 
decrease in b-wave amplitude unless intra- 
ocular pressures approached or exceeded 
diastolic ophthalmic artery pressure, as 
determined by suction cup ophthalmodyna- 
mometry. Although reduced severely, the 
b-wave was not completely obliterated 
within five minutes, even at intraocular 
pressures above the mean ophthalmic ar- 
tery pressure and in some cases above sys- 
tolic artery pressure. 


n several species of animals, eleva- 
tion of intraocular pressure affects 
the electroretinogram (ERG), but 
only when intraocular pressure is 
raised to levels approaching diastolic 
blood pressure.!> Conduction in optic 
nerve fibers in these animals is simi- 
larly unaffected until the pressure is 
quite high. These studies suggest 
that the acute metabolic needs of the 
retina and optic nerve head are satis- 
fied until the intraocular pressure is 
very high and vascular perfusion 
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pressure is very low. This finding 
seems to challenge the concept that 
ischemia is the mechanism for optic 
nerve damage in chronic human 
glaucoma, where intraocular pres- 
sure is often well below the diastolic 
blood pressure and nevertheless optic 


nerve damage occurs. The present — 


study was undertaken to determine 
whether there might be a difference 
between the human and experimen- 
tal animals in this regard by deter- 
mining the level of intraocular pres- 
sure necessary to cause ischemic 
changes in the ERG in human sub- 
jects. 


Methods 


In six human subjects, the intraocular 
pressure was increased with an automat- 
ic suction ophthalmodynamometer and 
ERGs were recorded after one, three, and 
five minutes at various intraocular pres- 
sures. 

The subjects, six volunteers from the 
staff of the Bascom Palmer Eye Institute, 
were 21 to 34 years old. None are known to 
have eye disease, and the intraocular pres- 
sure was normal in each as indicated by 
Goldmann applanation tonometry. 


Before the experiment, ophthalmodyna- 


mometry was performed on each subject 
with the Smith, Miller, and Patch auto- 
matic suction ophthalmodynamometer.’ 
Following base line ERGs, the intraocular 
pressure was raised with the suction cup 
ophthalmodynamometer. Suction was 
maintained during the five-minute test 
period, and the suction was released for a 


. three-minute rest period before the pro- 


cedure was repeated at the next higher — 
intraocular pressure. 

ERGs were recorded under photopic 
conditions. The pupil of only one subject 
was dilated with tropicamide. Determina- 
tions in the other subjects were made with 
an undilated pupil and the results showed 
no variation from the subject whose pupil 
was dilated. Proparacaine hydrochloride 
was used in the test eye before the simul- 
taneous insertion of a low vacuum ERG 


` contact lens and the suction cup of the 


automatic suction ophthalmodynamom- 
eter. Stimulus was obtained from a Grass 
PS-2 photostimulator set at intensity IV 
and VIII. The response was amplified by 
a differential amplifier (0.1 to 1,000 hertz) 


` and displayed on an oscilloscope at a 


sweep speed of 10 msec/cm. The tracings 
were stored on an oscilloscope and photo- 
graphed with a Polaroid camera. 


Calculations and Results 


The mean ophihalmic arterial pres- 
sure was calculated from the ophthal- 
modynamometric readings as the 
diastolic reading plus one third the 
difference between the diastolic and 
systolic readings. 

The intraocular pressure for base 
line ERGs was taken as the applana- 
tion tonometry readings; in fact, the 
intraocular pressure during the ERG 
determination was undoubtedly high- 
er because of the weight of the ERG 
electrode. For the ERGs done when 


_ the pressure was elevated by the suc- 


tion cup, intraocular pressure was 
taken from the table accompanying 
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Fig 1.— Relationship of 1-minute b-wave amplitude (expressed as percent of amplitude at base 
line intraocular pressure) to intraocular pressure (mm Hg). Curve relating these points was plotted 


visually. 


Fig 2.— Relationship of b-wave amplitude to calculated perfusion pressure (mean ophthalmic 
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the instrument according to the suc- 
tion applied. Again, the intraocular 
pressure was underestimated because 
the weight of the ERG electrode pro- 
duced an additional component of 
pressure rise. When both the ERG 
electrode and the suction cup were in 
place, additional external pressure 
was produced by the tightness of the 
eyelids in the young subjects. 

Vascular perfusion pressure was 
calculated as the difference between 
intraocular pressure and mean 
ophthalmic arterial pressure. Be- 
cause the intraocular pressure was 
underestimated, the calculated perfu- 
sion pressures were too large, and the 
actual perfusion pressures were lower 
than indicated by the calculations. 

The b-wave amplitude was stable 
over five minutes when the suction 
cup was not applied to the sclera. 
When there was a fall in b-wave am- 
plitude because of elevated intraocu- 
lar pressure, the lowest amplitude 
was always achieved by one minute, 
and there was a slight recovery of 
amplitude over the next four min- 
utes, presumably because intraocular 
pressure fell progressively over the 
five minutes of sustained suction. 
Therefore, it seemed best to use the 1- 
minute values of the b-wave ampli- 
tudes. These were expressed as per- 
cent of the amplitude at base line 
intraocular pressure (Table) and plot- 
ted on graphs (Fig 1 and 2). The data 
show that the b-wave amplitude tend- 
ed not to decline until the intraocular 
pressure was in the range of at least 
40 to 55 mm Hg and the perfusion 
pressure had declined to less than 20 
or 30 mm Hg. 


Comment 


Previous work by Karlberg’ 
showed that the b-wave amplitude of 
the ERG decreases when the intra- 
ocular pressure is artificially elevated 
with a suction cup. However, he could 
not determine the intraocular pres- 
sure produced by his apparatus and 
without that information did not 
know the pressure at which the de- 
crease in b-wave amplitude first took 
place. The development of a calibrat- 
ed suction cup  ophthalmodyna- 
mometer’ allowed us to determine the 
intraocular pressure at which de- 
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crease in the b-wave amplitude takes 
place. 

In interpreting our data, it must be 
kept in mind that we took the intra- 
ocular pressure from the conversion 
table supplied with the instrument, 
and thus, did not take into account 
the additional elevation of intraocu- 
lar pressure caused by the weight of 
the ERG electrode. When the ERG 
first began to diminish, the intraocu- 
lar pressure was in fact higher than 
indicated in the conversion table, and 
the perfusion pressure at which the b- 
wave amplitude first began to dimin- 
ish was actually less than the 20 mm 
Hg suggested by the graph (Fig 1). 
Taking this into account, it would 
seem that the ERG was not measura- 
bly affected in humans until the 
intraocular pressure approached 
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Mean Ophthalmic 
Arterial Pressure, 
mm Hg 


b-Wave After 
1 Minute (% 
of Initial 
Amplitude) 


Intraocular 
Pressure, 
mm Hg 


diastolic pressure, which was 8 to 12 
mm Hg below the mean ophthalmic 
artery pressure in all subjects (Table). 

Thus, our findings in human sub- 
jects agree with the results in animal 
studies?*-®, the b-wave amplitude did 
not decrease significantly until intra- 
ocular pressure approached diastolic 
ophthalmic arterial pressure.. Unfor- 
tunately, it is not possible to also 
measure optic nerve’ or optic tract 
responses in hunians, as was done in 
animals, but those electrophysiclogic 
factors that can be measured show 
the same response to elevation of 
intraocular pressure in humans and 
in monkeys. We are left with the par- 
adox that for at least five minutes the 
metabolic needs of the retina seem to 
be satisfied until the intraocular pres- 
sure is increased above diastolic 


ophthalmic artery pressure. Yet, 
glaucomatous damage to the optic 
nerve, presumed to be ischemic in 
nature, occurs at intraocular pres- 
sures that are not high enough to 
encroach upon the diastolic 
ophthalmic arterial pressure. This 
raises the question of whether our 
subjects were ones who, if they devel- 
oped ocular hypertension, would not 
have developed visual field loss, and 
their optic discs would have tolerated 
elevation in intraocular pressure un- 
til it reached 40 or 50 mm Hg. Per- 
haps the findings would be different 
in subjects whose optic discs would be 
vulnerable to lesser elevations of 
intraocular pressure. However, to 
answer this question, a prospective 
study of many ocular hypertensives, 
correlating the pressure at which b- 
wave amplitude first falls with subse- 
quent field loss would be necessary. 


Dr. Anderson holds an RPB Eye Research Pro- 
fessorship awarded by Research to Prevent 
Blindness, Inc. 


Nonproprietary Names and 
Trademarks of Drugs 


Proparacaine hydrochloride — Alcaine, 
Ophthaine. 
Tropicamide — Mydriacyl. 


References 


1. Ward B: Some effects of short-term pres- 
sure increases in the cat eye. Am J Optom 44: 
183-191, 1967. 

2. Fujino T, Hamasaki DI: Effect of intraocu- 
lar pressure on the electroretinogram. Arch 
Ophthaimol 78:757-765, 1967. 

3. Uenoyama K, McDonald JS, Drance SM: 
The effect of artificially elevated intraocular 
pressure on the electroretinogram of the cat. 
Canad J Ophthalmol 3:154-158, 1968. 

4. Uenoyama K, McDonald JS, Drance SM: 
The effect of artificially elevated intraocular 
pressure on the electroretinogram of the rabbit. 
Canad J Ophthalmol 3:58-64, 1968. 

5. Fujino T, Hamasaki DI: The effect of oc- 
cluding the retinal and choroidal circulations on 
the electroretinogram of the monkey. J Physiol 
180:837-845, 1965. 

6. Gerstle CL, Anderson DR, Hamasaki, DI: 
Pressure effect on ERG and optic nerve conduc- 
tion of vision impulse: Short-term effects in owl 
monkeys. Arch Ophthalmol 90:121-124, 1973. 

7. Galin MA, Baras I, Cavero R: Ophthalmo- 


. dynamometry using suction. Arch Ophthalmol 


81:494, 1969. 

8. Karlberg B, Hedin A, Bjornberg K: Electro- 
retinography during short-term intraocular ten- 
sion rise. Acta Ophthalmol 46:742, 1968. 


intraocular Pressure on ERG/Sipperley et al 


Arch Ophthalmol/Vol 90, Nov 1973 


Postoperative Endophthalmitis 
Following Cataract Surgery 


Effects of Subconjunctival Antibiotics 


and Other Factors 


Norval E. Christy, MD; Pramila Lall, MB, BS, DO, Taxila, Pakistan 


Experience with over 77,000 consecu- 
tive cataract extractions performed mainly 
by two surgeons over a 16-year period in a 
village hospital in Pakistan is reviewed. 
The incidence of immediate postoperative 
endophthalmitis is studied in some detail in 
54,000 of these cases. In about 10,000 
cases, prophylactic subconjunctival injec- 
tions of antibiotics, such as framycetin, 
chloramphenicol, gentamicin sulfate, and 
penicillin sodium, were given. The inci- 
dence of immediate postoperative endoph- 
thalmitis was not notably reduced by these 
medications. Techniques and complica- 
tions that added to the intraocular instru- 
mentation were accompanied by an in- 
creased rate of endophthalmitis. 


espite the fact that infections fol- 
lowing cataract extractions are 
uncommon, they represent such po- 
tential disasters even with the most 
modern methods of treatment that 
considerable interest in the problem 
exists, particularly in the prevention 
of postoperative endophthalmitis fol- 
lowing cataract surgery. The study of 
the problem is made difficult by the 
fact that the infection rates generally 
are in the range of fractions of 1%, 
and under the usual conditions of the 
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practice of ophthalmology, it is diffi- 
cult for one ophthalmic surgeon to 
accumulate a large enough series of 
cases to be statistically significant. In 
considering the question of whether 
the use of subconjunctival antibiotics 
is effective in preventing postop- 
erative endophthalmitis, Leopold and 
Apt! in 1960 said,“. . . the effective- 
ness of this program will be proven 
only as a consequence of a controlled 
study both instituted and performed 
by a single ophthalmic surgeon or 
surgical team.” We have had the priv- 
ilege of practicing ophthalmology for 
a number of years in a situation 
where the incidence of cataracts is 
high? and where the number of oph- 
thalmic surgeons is low and have 
been able to care for and to collect in- 
formation about a relatively large 
number of cataract cases. 


Enumeration of Cases 


The present report reviews experi- 
ence with 77,093 cataract operations 
performed in the past 16 years of 
which 54,261 performed in the past 
nine years are reviewed in more de- 
tail. Of the 77,093 cases, over 60,000 
were performed by us with another 
6,000 being performed by one other 
surgeon, and of the 54,261 cases re- 
viewed in detail, over 46,000 were 
performed by us. At all of the other 
operations in this series, one of us 
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was present. The surgery was per- 
forméd in two operating rooms under 
uniform conditions and surgical tech- 
niques were changed very little. 


Conditions of Study 


The hospital in which the study 
.was carried out is in a Pakistani vil- 
lage and is operated to care for poor 
villagers in surroundings that they 


will be willing to accept and ata price - 


that they can afford to pay. Because of 
these conditions and because of the 
volume of work, some adaptations 
have had to be made in the handling 
and nursing care of patients: Each 
patient is required to bring with him 
to the hospital his own bedding, his 
own food, and a relative or friend to 
help with his nursing care. Patient 
and public acceptance of this system 
is such that the hospital is often filled 
far beyond its official capacity. While 
this situation and working conditions 
have the advantage of making it pos- 
sible to offer ophthalmic care to large 
numbers of poor people and to do a 
large series of operations under 
uniform conditions, they also have a 
number of disadvantages. Burns, 
Leopold and Apt,’ and Bellows* have 
pointed out a number of factors that 
lead to an increased incidence of in- 
fections: hospitalization on a ward 
rather than in a private accommoda- 
tion; prolonged illness; -poorer physi- 
cal health; depressed economic sta- 
tus; suboptimal nutrition; neglected 
hygiene; weak ocular tissues; second 
operations on the same eye; severe 
metabolic disturbances, such as dia- 
betes; advanced age; the presence of 
visitors who might have colds or 
other infections; and food handlers 
who do not have constant supervi- 
sion. A number of these factors may 
well have been active in increasing 
the risk of infection to the patients 
whose treatment is reported in this 
paper. Almost all of the patients were 
housed in wards that contain up to 
150 patients each. Our hospital holds 
130 patients comfortably without 
crowding and without the use of large 
open wards, but the hospital census 
during the time when most of the eye 
surgery is done often rises above 800 
patients and has reached more than 
1,200. Many of our patients would be 
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classified as having “poor physical 


health” because of their poor diet, low 
-hemoglobin level, frequent parasitic 


infestation, and other concurrent dis- 
eases. Almost all of our patients could 
be classified as having depressed eco- 
nomic status because our hospital is 
geared to take care of the poor in a 
society where the average, yearly, per 
capita income is someplace between 
$55° and $131.6 By most standards, 
the majority of our patients have sub- 


optimal nutrition. Most of them 
. have neglected hygiene; although 


their personal cleanliness is gener- 
ally good, most of them have not had 
the opportunity of going to school 
where they might have learned about 
hygiene, physiology, or modern con- 
cepts of disease causation. Maintain- 
ing adequate sanitation at our hospi- 
tal is one of our bigger problems. 
Weak ocular tissue as defined by 
Burns? is not a large problem in our 
practice, but a considerable number 
of our patients have, or have had, con- 
junctivitis or other eye infections. 
Alimuddin’ noted that the incidence 
of trachoma in the provinces from 
which most of our patients are drawn 
was about 75% in 1957. This number 
has almost surely been reduced by 
now, but trachoma is still a major 
problem among our patients. The 
effect of metabolic diseases is not a 
major problem in our patients; not 
many of our patients have severe dia- 
betes, possibly because patients with 
severe diabetes do not survive to 
old age in this environment. In this 
study, 1.53% of the patients were 
known to have diabetes or had glyco- 
suria at the time of admission to the 
hospital. The effect of advanced age is 
difficult to evaluate because the aver- 
age person in the Pakistani village 
culture does not know his exact age, 
so an element of guessing is involved 
in recording the patient’s age. In a 
sample of 2,000 patients in 1970 to 
1971, the average age of our cataract 
patients was 57 years for women and 
62 years for men, but among people 
who have lived all of their lives under 
difficult and suboptimal conditions, 
there is often a considerable differ- 
ence between chronological age and 
physiological age. Life expectancy in 
Pakistan is currently said to be 33 


years. Our control of visitors who 
might have colds, other infections, or 
even eye infections is minimal be- 
cause each patient who is admitted to 
the hospital has to have with him at 
least one relative or friend to help 
with his care, ie, feeding and toilet 
needs. This person (and there may be 
more than one such person, since it is 


- not uncommon for a patient to bring 


more than one member of his family 
along) is with the patient almost con- 
stantly except -for the time when 
rounds are being made or when dress- 
ings are being done on the ward. Our 
control of food handlers is likewise nil 
because each patient is required to 
provide his own food and his compan- 
ion prepares and serves this food in 
the manner in which he is accus- 
tomed. Leopold and Apt! note that the 
“recent decrease in intraocular infec- 
tions could as easily be attributed to 
more adequate selection and prepara- 
tion of patients prior to surgery than 
to the treatment itself.” We have not 
yet had the good fortune to be able to 
apply more adequate selection and 
preparation. 


Several other factors in our situa- - 


tion act to make it difficult, if not, 
impossible, for us to do a complete 


study of the problem of postoperative ` 


infections among our patients. One of 
these is our lack of facilities for doing 
bacteriologic studies and cultures of 
the cases that have been infected and 
of the bacterial flora of the eyes on 
which we operate; our hospital does 
not have a bacteriology laboratory. 
Another important factor is our lack 
of uniform or adequate follow-up on 
our patients. Patients come from a 


’ radius of several hundred miles, and 


their financial status does not permit 
them to return to the hospital very 
often. It is not uncommon for patients 
to pay more for their transportation 
to the hospital than for their whole 
hospital, surgical, and medical bill, 
which currently totals less than $3. 
Because of this lack of follow-up, the 
present study must be a study of 
immediate postoperative infection. 
Patients stay in the hospital eight 
days if they have no complications; 
therefore, infections that develop lat- 
er in eyes that appeared to be entirely 
normal during their first postopera- 
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tive week may not be reported to us. 
Patients who live nearby do come 
back if they have late complications, 
and we do see some late infection, but 
those who live farther away do not 
return, so we cannot make accurate 
estimates of the incidence of endoph- 
thalmitis occuring after patients 
leave the hospital. The lack of good 
follow-up is one of the frustrations of 
this type of practice. A third short- 
coming of the study is the fact that 
the report does not include a control 
series of patients who received no 
antibiotics in any form. Despite ex- 
pert advice and encouragement (I. H. 
Leopold, written communication, Dec 
21, 1971) to include such a group in 
the study, we did not feel justified in 
running such a series in view of the 
handicaps and hazards under which 
we have to work. 

Recognizing the shortcomings of 
the study, it was still believed that it 
would be of value to report this expe- 
rience with over 77,000 cataract ex- 
tractions done under uniform condi- 
tions in which a variety of regimens 
were used to try to prevent immedi- 
ate postoperative endophthalmitis. 

This article reviews experience 
with all of the cataract extractions 
performed at the Christian Hospital, 
Taxila, Pakistan, from January 1957 
through December 1972, a total of 
77,093 operations. The cases are di- 
vided into two groups; the first group 
of 22,832 cases includes the opera- 
tions from 1957 through 1963, and 
the second group of 54,261 cases the 
operations done from 1964 through 
1972. This division is made because of 
changes in technique instituted about 
1964. Previous to that date, a rela- 
tively large percentage of intentional 
extracapsular extractions were per- 
formed, 14.5%, and a large percent- 
age of the operations were done with- 
out corneoscleral sutures. A descrip- 
tion of techniques used at that time 
has been published previously.’ From 
1964 through 1972, the percentage of 
extracapsular extractions was 0.98%, 
and virtually all operations (except 
for some linear extractions) have 
been done using corneoscleral su- 
tures. Details of routines and tech- 
niques used in this latter series have 
also been published elsewhere,’ but 
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these details are summarized here. 

On a year-round average, one pa- 
tient in five seen in our outpatient 
clinic has an operable cataract; 92% 
of them are fully mature. During the 
spring and fall, which are thought by 
the public to be the only times suita- 
ble for cataract surgery, a clinic of 
300 outpatients may produce 150 cat- 
aract operations for the following 
day. 


Procedure 


Patients are seen for the first time in an 
outpatient clinic, and those who require 
cataract surgery are admitted to have 
their operations the following morning. 
The patient’s face is washed with soap and 
water, his lashes are clipped, an antibiotic 
ointment is placed in his conjunctival sac, 
and a sterile eye pad is placed on the oper- 
ative eye. Throughout the 16 years of this 
study, the type of antibiotic ointment used 
has varied, but in recent years, the oint- 
ment has contained 10,000 units of poly- 
myxin B sulphate and 500 units of bacitra- 
cin zinc per gram. The pad is removed the 
morning before surgery and examined for 
the presence of discharge from the eye. If 
excessive or purulent discharge is present, 
the operation is postponed, and local anti- 
biotic therapy is started, or in some cases, 
systemic antibiotics. On the afternoon be- 
fore surgery, the patient has pressure ex- 
erted over his lacrimal sac to check for 
enlargement of the sac or regurgitation of 
mucus or pus and has the patency of his 
lacrimal drainage apparatus tested with 
fluorescein. Only patients who have a 
negative fluorescein test have their lacri- 
mal drainage system irrigated. On the 
operating table, the skin of the lids is 
washed with sterile water and the 
conjunctival sac is irrigated with sterile 
water after a lid speculum has been intro- 
duced. All patients in this series have had 
this local preparation and medication. In 
addition, some have received oral antibiot- 
ic therapy and some have received subcon- 
junctival injections of a variety of antibiot- 
ics at the time of their operations. 

As noted, during the so-called eye sea- 
sons, we perform large numbers of cata- 
ract operations daily; 100 operations a day 
is not an uncommon number and 200 a day 
is not unheard of. In order to accomplish 
this, a system has been devised that elimi- 
nates all unnecessary steps and motions 
from the operation and employs a team of 
helpers, so that the surgeon does not have 
to spend time unnecessarily between oper- 
ations. A team of ten persons works in the 
preparation and operating rooms; in the 


operating room, there are four operating 
tables on each of which is a patient whose 
eye is prepared, blocked, and draped for 
surgery; the surgeon moves from table to 
table with only seconds between opera- 
tions. Gloves are not worn and the surgeon 
does not scrub between cases; a no-touch, 
gloveless technique is carefully adhered 
to. On any given day, only one surgeon 
operates, sometimes assisted by a resi- 
dent. 


Surgical Technique 


The operation includes: a 180° incision 
at the limbus with a von Graefe knife with 
or without a small, limbus-based flap or 
tag, one peripheral iridectomy, virgin silk, 
corneoscleral sutures (one, two, or three 
sutures depending on how many opera- 
tions are to be done that day), intracapsu- 
lar extraction of the lens (97%) using for- 
ceps and tumbling in most cases (80%), 
reposition of the iris as necessary, and ty- 
ing of the sutures. No irrigation of the 
anterior chamber is used except when 
chymotrypsin is used, which was the 
method in 1.4% of the cases. All instru- 
ments including knives and scissors are 
steam-sterilized with the use of speed au- 
toclaves. 

At the end of the operation, a drop of 
medication is put in the eye. This medica- 
tion contains 4% pilocarpine plus 16,250 
units of polymyxin B sulfate, 5 mg of hy- 
drocortisone acetate, and 3.5 mg of neomy- 
cin sulfate per milliliter. After the operat- 
ed eye has been bandaged, the patient, 
who has walked to the operating suite, is 
assisted down from the table and walks 
back to his bed on the ward, which is a 
walk of 25 to 100 yards. The first postoper- 
ative dressing is performed on the morn- 
ing following surgery and dressings are 
done daily; although for most of this se- 
ries, they were done on alternate days, on 
the first, third, fifth, and seventh postoper- 
ative days. At the time of the first dress- 
ing, 1% atropine plus an ointment contain- 
ing 10,000 units of polymyxin B sulfate 
and 500 units of bacitracin zinc per gram 
is instilled in the eye. At the time of subse- 
quent dressings, 1% atropine and 5% sul- 
famethazine (sulphadimidine) drops are 
put in the eye. Throughout the 16-year 
period covered by this study, this routine 
use of local antibiotics has remained about 
the same, varying a little depending on 
the availability of antibiotic ointments. 


Results 


The number of cataract operations 
done yearly, the number of infections, 
and the percentages are shown in 
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Table 1.— Yearly Incidence of Endophthalmitis Following 
Cataract Extraction* 


No. of Cataract 
Extractions 


2,491 
2,253 


Subtotal ` 54,261 
Total 77,093 


*Findings from Christian Hospital, Taxila, Pakistan. 





No. of 
Infections 


+This high rate of infections was traced, circumstantially but not bacteriologically, to a con- 
taminated bottle of pontccaine used `n the operating room, 

This high rate of infections was traced to a defective sterilizer, which was permitting at least 
some of the surgical instruments through its cycle without complete sterilization. 


Table 2. —Comparison of Effect of Different Prophylactic Drug Regimens on 
the Rate or Postoperative Endophthalmitis, 1964-1972 


No. of Cataract 
Extractions 


3,798 17 
40,676 163 


Regimen ; 
Local antibiotics only ' 
Local and oral antibiotics 


Subtotal (without 
subconjunctival antibiotics) 


Local plus subconjunctival 
framycetin sulphate 


Local plus subconjunctival 
chloramphenicol succinate 


Local plus subconjunctival 
gentamicin sulfate | 


Local plus subconjunctival 
penicillin sodium , 


Subtotal (with subconjunctival 
antibiotics) 


Total 


Table 1. ) | 
In the 22,832 operations performed 
before 1964, only ‘local antibiotics 
were used, and thej rate of infection 
was 0.661%. In this series, the rate of 
extracapsular extractions was'14.5%. 
In the 54,261 operations between 
1964 and 1972, all were performed 
utilizing essentially the same tech- 
nique. Six s renee 
were used: 
Regimen 1.—In 5 ,798 cases, only 
locally applied antibiotics were 
t 
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No. of 
Infections 


44,474 
1,812 
4,112 


1,709 


9,787 
54,261 


used. The rate of infection in 
this series was 0.45%. 
Regimen 2.—In 40,676 cases, an 
oral antibiotic was added in low 
dosage; in 13,253 cases, chlo- 
ramphenicol therapy was start- 


ed on the afternoon before sur- - 


gery and continued for five days 
in the dosage of 1 gm/day; and 
in another 27,423 cases, chlo- 


ramphenicol therapy was start- _ 


ed in still smaller dosages, 
which was 750 mg/day begin- 


ning on the afternoon before 
surgery and continuing for 
three days. The rate of postop- 
erative infection in this series 
was 0.40%. 

Regimen 3.—In 1,812 cases, in ad- 
dition to the local antibiotics, 
100 mg of framycetin sulphate 
was injected subconjunctivally 
at the time of operation, five to 
ten minutes before the opera- 
tion in some cases and at the 
end of the operation in others. 
The rate of immediate postop- 
erative infection in this series 
was 0.39%. ` 

Regimen 4.—In 4,112 cases, in ad- 
dition to the local antibiotics, 
100 mg of chloramphenicol suc- 
cinate was injected subconjunc- 
tivally at the time of operation. 
The rate of endophthalmitis in 
this series was 0.56%. 

Regimen 5.—In 1,709 cases, in ad- 
dition to the local antibiotics, 10 
mg (in 570 cases) or 20 mg (in 
1,139 cases) of gentamicin sul- 
fate was injected subconjunc- 
tivally in the lower nasal quad- 
rant five to ten minutes before 
the operation. The rate of in- 
fection in this series was 0.76%. 

Regimen 6.—In 2,154 cases, in ad- 
dition to the local antibiotics, 
500,000 units of penicillin sodi- 
um BP was injected subconjunc- 
tivally in the lower nasal quad- 
rant five to ten minutes before 
the operation. The rate of in- 
fection in this series was 0.37%. 

These data are presented in Table 


Comment 


Effect of Subconjunctival Anti- 
biotics. — In our series of 54,000 cata- 
ract extractions, about 10,000 were 
performed using subconjunctival in- 
jections of framycetin, chlorampheni- 
col, gentamicin, or penicillin, while 
44,000 were performed without sub- 

.- conjunctival antibiotics. Compared to 
the series of cases in which subcon- 
junctival antibiotics were not used, 
the incidence of immediate postop- 
erative endophthalmitis was slightly 
lower in the two groups in which fra- 
mycetin and penicillin were used sub- 
conjunctivally and was higher in the 
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two groups in which chloramphenicol 
and gentamicin were used. The rate 
of infection in all cases in which sub- 


Table 3.—Effect of Different Surgical Techniques on the Rate of 
Postoperative Endophthalmitis 







conjunctival antibiotics were admin- Technique fica tans a lle o% 
istered, 0.521% was higher than those All techniques, total series 54,261 231 0.426 
in which it was not used, 0.405%. Intracapsular extraction 52,622 216 0.411 
Our experience illustrates the dan- 
ger of drawing conclusions in the Linear extraction 1,113 8 0.72 
study of postoperative endophthalmi- Capsule rupture 4,774 27 0.58 
tis from a small series of cases. Suc- Vectis or lens loop delivery 316 É 0.95 
cess in a series of a few hundred cases TUOTE l 2 i O28 
j : With secondary repair of 
does not necessarily assure success in iris prolapse 1,296 2 0.15 
a larger series. During this study, we With secondary needling for 
had three groups of over 1,000 con- blood or cortex 163 3 1.84 
1 


secutive cataract extractions without 
an infection: 1,200 in 1965, 1,800 in 
1970, and 1,500 in 1972; but in none 
of these years was the year’s inci- 
dence of infection better than the 
average for the whole series. 

Problem of Diagnosis. — Among 
others, Allen and Mangiaracine!® 
and Burns’ have noted that the diag- 
nosis of postoperative endophthalmi- 
tis is not easy and that the differenti- 
ation from severe postoperative uvei- 
tis can be particularly difficult. Since 
we do not have facilities for bacterio- 
logical studies, we have had to depend 
on our combined clinical opinions. We 
do see cases of postoperative uveitis 
and agree that the differentiation can 
be difficult, but the course of these 
two conditions is quite different. Even 
with vigorous treatment, following in 
general the regimen outlined by 
Kanski,!? virtually all of the cases of 
endophthalmitis that we have seen 
have resulted in the loss of useful vis- 
ion, many of them requiring enu- 
cleation or evisceration. Even ex- 
tremely severe cases of uveitis having 
a vitreous full of yellowish exudate do 
not usually go on to this end. It is our 
policy to treat postoperative uveitis 
with steroids without the addition of 
antibiotics. 

Effect of Extracapsular Extrac- 
tion on the Rate of Infection. — 
Several authors*:!":'3 have noted that 
the rate of infection in extracapsular 
extraction is higher than in intracap- 
sular extraction. In our series from 
1964 to 1972, the overall rate of infec- 
tion for 54,261 cases was 0.426%. 
When the extracapsular and linear 
extractions are subtracted from the 
total, the rate of infection is intracap- 
sular extractions is 0.41%. In the se- 
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ries, there were 533 extracapsular 
extractions, 0.98%. Among these, 
there were seven infections, which is 
an incidence of 1.31%, which is more 
than three times the incidence among 
intracapsular extractions. 

Linear Extraction.—In this se- 
ries, 1,113 cataracts, 2.05% of the to- 
tal, were removed by linear extrac- 
tion. These were congenital, juvenile, 
and traumatic cataracts. Among 
these, there were eight infections, 
which is an incidence of 0.72%. 

Capsule Rupture.—The overall 
rate of capsule rupture for the series 
is 8.8%; although in the last 35,000 
operations, it has been reduced to 
7.99%. Among the 4,774 cases of cap- 
sule rupture, there were 27 infec- 
tions, which is a rate of 0.58%. 

Vectis or Lens Loop Delivery. — 
In the series, 276 lenses were dislo- 
cated and were delivered with the 
lens loop, 0.60% of the series. Among 
these, there were three infections, a 
rate of 0.95%, which is more than 
twice the average incidence. 

Vitreous Loss. — It is reported that 
vitreous loss is a cause of endophthal- 
mitis.'*Vitreous was lost in 575 cases, 
1.06% of the series; although in the 
last 35,000 cases, the rate was re- 
duced to 0.83%. Among these cases, 
there were four infections, an inci- 
dence of 0.70%, which is about 1?/2 
times the average. 

Second Operations.—It is like- 
wise reported?!” that eyes operated 
upon a second time, particularly if 
the second operation is done rela- 
tively soon after the first, are more 
likely to become infected postopera- 


With secondary air injection 232 0.43 








tively. Our series adds some informa- 
tion to this problem. Of the 231 infec- 
tions, two occurred following repairs 
of iris prolapse after cataract surgery, 
three occurred following needlings for 
blood or cortex, and one occurred fol- 
lowing a secondary air injection. In 
the 1964 to 1972 series, 1,290 cases 
had repairs of iris prolapse; the two 
infections represent an incidence of 
0.15%. In the series, 138 cases had 
secondary needlings for blood or cor- 
tex. The three infections that fol- 
lowed these procedures represent an 
incidence of 1.84%, which is more 
than four times the average for the 
whole series. In the series, 232 cases 
had secondary air injections; the one 
infection represents an infection rate 
of 0.43%, which is just about the aver- 
age. The rates of infection for the 
above techniques, complications, and 
secondary operations are summarized 
in Table 3. 

Delay of Infection.—It has been 


Table 4. — Postoperative Day on Which 
Endophthalmitis Was Diagnosed 


Cases Not Receiving Cases Receiving 
Subconjunctival Subconjunctival 
Day Antibiotics, % Antibiotics, % 
23.6 
35.3 
21.6 
7.8 
3.9 
3.9 
2.0 
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pointed out'>!* that the prophylactic 
subconjunctival injection of antibiot- 
ics may change the nature of an eye 
infection and may delay its onset. 
Our experience provides some data 
that shed light on this subject: It 
should be noted again that this study 
does not provide statistics on truly 
late infections but only on infections 
- that became apparent in the first 12 
days following surgery. Of the 180 
infections that occurred in patients 
who did not receive subconjuncti- 
val antibiotics prophylactically, 4.4% 
were recognized on the first postoper- 
ative day, 25.6% on the second day, 
35.0% on the third day, 7.2% on the 
fourth day, 10.6% on the fifth day, 
6.1% on the sixth day, 7.8% on the 
seventh day, 1.1% on the eighth day, 
0.6% on the ninth day, 0.6% on the 
tenth day, and 0.6% on the -twelfth 
day. Among the patients that did re- 
ceive subconjunctival antibiotics, the 
51 infections were recognized on the 
following days: 23.6% on the first 
postoperative day, 35.3% on the sec- 
ond day, 21.6% on the third day, 7.8% 
on the fourth day, 3.9% on the fifth 
day, 3.9% on the sixth day, 2.0% on 
the seventh day, and 2.0% on the 
eighth day (Table 4). Our limited 
data do not confirm the findings of 
Aronstam’® and of Chalkley and 
Shoch. _ ` l 
Our experience leads us to re- 
peat the observation already made 
by others!-+-!718 that the most effec- 
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. tive way to overcome postoperative 


endophthalmitis is to prevent it. We 
agree that the use of prophylactic, 
subconjunctival antibiotics is no sub- 
stitute for a meticulous aseptic tech- 
nique. The increased incidence of 
endophthalmitis folowing complicat- 
ed operations, such as extracapsular 
and linear extractions, capsule rup- 
ture, vitreous loss, and lens-loop 
extractions, indicates that added in- 
strumentation and manipulation of 
the eye are factors in leading to post- 
operative endophthalmitis. The in- 
creased rate of infection among 
cases undergoing second operations 
is a warning that extra care is needed 
in the handling of such cases. This 
experience is a reminder that eye 
surgery should be performed with 
gentleness, dispatch, and meticulous 
technique. 


The gentamicin sulfate used in this study was 
supplied as Garamycin Injectable through E. 
Maldonado, MD, of Schering Corp., Bloomfield, 
NJ. 


Key Words. — Cataract extraction; post- 
operative endophthalmitis; prophylaxis. 
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Complications in Use of 
Soft Contact Lenses 
in Corneal Disease 


Claes H. Dohlman, MD; S. Arthur Boruchoff, MD; 


Eleanor F. Mobilia, OD, Boston 


Two hundred seventy-eight patients with 
corneal disease were fitted with soft hydro- 
philic contact lens for therapeutic purpos- 
es, such as comfort, protection, or healing. 
In about half the number of cases, the lens 
was felt to be beneficial, primarily in those 
cases with edema, dry eyes, ulcers, or tri- 
Chiasis. Serious complications were rela- 
tively few, mainly consisting of inflamma- 
tion with stromal infiltrates. Eleven patients 
develped stromal infiltrates, at least four of 
which were definite infections, causing 
permanent damage. It was concluded, 
however, that in many cases of corneal 
disease the advantages of applying a soft 
contact lens far outweighs its risks. The 
importance of frequent observation and 
prophylactic antibiotics is stressed in 
cases with epithelial defect and in dry 
eyes. 


Sire the introduction of the soft 
contact lens a dozen years ago,'” 
its effectiveness as a therapeutic 
agent in corneal disease has been 
documented in a number of recent 
communications.*'* This paper will 
outline our experience with 278 cases 
of corneal disease treated with soft 
contact lenses and will deal particu- 
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larly with the incidence and severity 
of complications. 


Materials and Methods 


Two hundred seventy-eight patients 
with corneal problems have been treated. 
These were grouped under “short-term” 
indications and “long-term” indications. 
“Short-term” referred to patients with 
problems that would usually last.a limited 
time, during which the contact lens was 
used to facilitate more rapid, more com- 
plete, or more comfortable resolution of 
the problem. “Long-term” referred to prob- 
lems of indefinite duration where the lens 
was used to alleviate symptoms or prevent 
deterioration. There were 140 patients 
with long-term indications and 138 pa- 
tients with short-term indications. The 
actual duration of lens wear, whether the 
indications were short-term or long-term, 
follows: 104 patients wore the lens for less 
than one week; 67, one to four weeks; 37, 
one to six months; and 70, more than six 
months. 

The patients were fitted in the begin- 
ning with the early model unmarked type 
and later either with the “C” lens (radius, 
7.5 mm; diameter, 13.3 mm; and thick- 
ness, 0.34 mm), with the “N” lens (radius, 
7.2 mm; diameter, 12.3 mm; and thick- 
ness, 0.17 mm), or with the “F” lens 
(radius, 7.7; diameter, 12.3 mm; and thick- 
ness, 0.17 mm). If one type of lens proved 
unsatisfactory, one of the other types was 
often tried. The lenses (Bausch & Lomb 
Soflens soft contact lens) were received 
from the manufacturer in sterile physio- 
logical saline solution without preserva- 
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Fig 1.—Left, Corneal ulcer in recent graft. Soft contact lens has just been applied (note small air 


ra 


> 


f a te 


bubble beneath lens). Right, Same eye after rapid healing. 





Fig 3.—Eye with both corneal edema and fil- 
tering bleb. Edge of soft contact lens molds it- 
self over bleb without damaging it. 


tive. They were inserted directly from the 
container into the unanesthetized eye 
without regard to keratometer (K) read- 
ings, and the patient was then observed 
for varying times up to several hours to 
evaluate initial acceptance of the lens. The 
patient was then sent home with the con- 
tact lens in place and usually instructed to 
wear the contact lens full-time. Patients 
using the contact lens for dry eye condi- 
tions or those patients complaining of 
poorer vision with the lens than without 
might remove the lens at night, but the 
others used the lens full-time. 

Most patients were instructed to instill 
0.5% chloramphenicol (Chloromycetin) 
solution (without preservative) twice a 
day. Each patient was instructed to return 
for examination in two days. If the lens 
was well-tolerated and effective, the pa- 
tient was reexamined a week later and 
then after a month. In some patients, eg, 
epithelial defects, more frequent observa- 
tion was performed. 


Results 


Short-Term Indications. — In 
Table 1, the cases are listed according 
to diagnosis, purpose of treatment, 
and success or failure. 

Epithelial Defect.—This category 
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Fig 4.—Pemphigoid and trichiasis. Soft con- 
tact lens protects cornea from lashes. 


constituted the largest short-term 
group. In about one half of these slow- 
healing defects, the lens was believed 
to be helpful in promoting healing. 

Epithelial Defect With Stromal Ul- 
ceration.—The lens aided healing in 
approximately one third of the cases 
(Fig 1). 

Corneal Filaments and Recurrent 
Erosion.—In this category, the lens 
provided comfort in some cases, but 
the underlying condition had a ten- 
dency to recur even after months of 
lens wear. 

Corneal Perforations and Lacera- 
tions.—In this group, nine cases are 
included with small postinfectious 
perforations in which insertion of the 
lens promptly led to reconstitution of 
the anterior chamber in five cases 
(Fig 2). One large laceration was sim- 
ilarly treated successfully, but due to 
less than perfect apposition of the 
wound lips (leading to an excessive 
scar), it was believed that suturing 
with fine nylon should have been 
done instead. 

Corneal Perforations Sealed With 
Adhesive.—A layer of isobutyl cyano- 





keratitis. Insertion of soft contact lens resulted 
in immediate, permanent restoration of anterior 
chamber. 





Fig 5.—White deposits on surface of soft con- 
tact lens. 


acrylate adhesive on the corneal sur- 
face is often uncomfortable due to its 
rough and crusty anterior surface, 
which can irritate the lids. A soft con- 
tact lens on top provided comfort in 
most cases. 

Long - Term Indications. — The 
results are summarized in Table 2. 

Edema.—Success in this category 
of patients meant relief of discomfort. 
In this regard, the treatment with a 
soft lens was highly successful (Fig 3). 
In only seven patients, the lens was 
lost or not tolerated. Visual acuity 
was temporarily improved only in the 
early stages of epithelial edema (five 
cases), and then for a short period 
only. In general, epithelial edema 
seemed to become slightly worse un- 
der the lens. 

Exposure. —The majority (14 cases) 
of these patients had seventh-nerve 
palsy with inability of blinking. One 
case had endocrine exophthalmus. 
These exposure patients usually ben- 
efited from the protection that the 
lens gave, but retention of the lens 
was a problem. Most of the lenses 
were lost within one to two days after 
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Fig 6.—Stromal vascularization, aggravated 
by soft contact lens. 


Fig 7.—Disturbance of central corneal epi- 
thelium with stromal infiltrates, which have 
developed beneath soft contact lens. Infiltrates 
were probably not infections, and they disap- 
peared completely on discontinuation of use of 
lens. 


insertion, and one had to resort to 
temporarily taping the lids shut or to 
a tarsorraphy. 

Dry eyes.—This category of pa- 
tients was composed of nine cases of 
keratitis sicca, five cases of Stevens- 
Johnson syndrome, and four cases of 
ocular pemphigus. Only cases with 
markedly decreased Schirmer test 
values were included, and they had 
been previously treated with artifi- 
cial tears without sufficient relief. 
Most of the patients did well; in addi- 
tion to the lens, tear substitutes were 
given as often as necessary to provide 
comfort (Fig 4). 

Trichiasis and Lid Abnormali- 
ties. About half of these patients 
benefited from the lens. The retention 


_ was only fair; one third of the patients 


extruded and lost them. 

Irregular Surface.—In this catego- 
ry of pathologic corneas, the lenses 
were used for optical rather than for 
therapeutic purposes. About one 
third of these patients found the lens 


Arch Ophthalmol/Vol 90, Nov 1973 


useful. 

Irritated Eyes.—Of these patients, 
seven had had chemical burns, three 
had blind eyes with epithelial pathol- 
ogy, one had a failed graft, one had 
keratoconus, one had foreign bodies 
in the cornea, and one had suture irri- 
tation. About half of the patients in 
this group benefited. 

Complications.— Most complica- 
tions were minor and did not require 
permanent discontinuance of the 
lens. Only in a few instances did the 
lens wear cause vision-threatening 
complications, such as stromal vascu- 
larization, infiltrates, or infection. 

Lens Not Retained.—Thirty-five 
patients could not retain a lens. 
Twenty-seven were in patients with 
long-term indications, eight in short- 
term. Most were lost in the first week 
of wear. 

Lens Not Tolerated.—In 38 pa- 
tients, the lens felt uncomfortable. 
This became obvious in most in- 
stances within an hour or two of wear, 
but in some cases, it became apparent 
only after days or even weeks. In the 
latter category, conjunctival injection 
and photophobia were usually mark- 
ed, and in three cases, the lens had 
caused abrasion of the corneal epithe- 
lium. In several patients, refitting at 
a later date was successful. 

Deposits on the Lens.—These ap- 
peared usually as round whitish de- 
posits on the front surface of the lens 
and occurred in 19 patients (Fig 5). 
They caused no patient symptoms. 
They could not be removed by wash- 
ing, and in most patients, the deposits 
recurred within a month or two if a 
new lens was used. In one patient 
who was receiving therapy with topi- 
cal application of epinephrine for 
glaucoma, the lens became stained 
dark brown due to adrenochrome 
deposits. 

Stromal Vascularization. —In eight 
patients with some previous blood 
vessels of the stroma, who had worn 
the lens for months, such as in ocular 
pemphigoid, increased vasculariza- 
tion was noted (Fig 6). On removal of 
the lens, there was usually marked 
regression. In at least one case, blood 
vessels invaded a previously avascu- 
lar cornea. 

Stromal Infiltrate (Infection?).—In 





9 RNE E S 
` A as Je : E 
& í . ‘k w F 


Fig 8.— Central ulcer, probably infectious, in 
ocular pemphigoid. Ulcer appeared several 
months after lens was applied for around-the- 
clock wear. Epithelium had been intact, and 
cornea was clear before ulcer appeared. Perma- 
nent scar developed. 
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Fig 9.—Infection with S aureus beneath soft 
contact lens. 
11 patients of the 278, treatment with 
the lens had to be immediately inter- 
rupted because of the appearance of 
circumscribed stromal opacities. Sev- 
en of these patients had more or less 
injected conjunctiva and multiple 
grayish corneal infiltrates, most of 
them small (Fig 7). On culture (beef 
broth, Saboraud, and blood agar), 
samples from two of the seven pa- 
tients grew out coagulase-positive 
Staphylococcus aureus, three grew 
out coagulase-negative S albus, and 
the remaining two showed no growth. 
Smears were noncontributory. 
Whether pathogens were cultured or 
not, however, the clinical impression 
was definitely not one of typical bac- 
terial or fungal infection. The corneal 
infiltrates were much more faint, and 
they lacked the usually stormy course 
of such infections. On discontinuation 
of the lens, the conjunctival irritation 
subsided quickly, and the corneal 
infiltrates disappeared without a 
trace. None of these patients took 
drops containing preservatives. 
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Remaining Cases.—In four cases, 
the corneal lesions had the clinical 
characteristics of typical bacterial 
infection, such-as dense, rounded, yel- 
lowish-white infiltrates that had a 
stormy course but responded well to 


antibiotics. In all four instances, the 


process resulted in a permanent cor- 
neal scar. These cases deserve a brief 
description. 


In the first patient, the original 


diagnosis was ocular pemphigoid. 
The soft contact lens was worn 
around-the-clock. Tear secretion was 
severely reduced (Schirmer test, 0 
mm OD and 5 mm OS). At the last 
previous visit, the cornea had been 
clear with an intact epithelium, and 
the medication consisted of 0.5% 
chloramphenicol once daily. The pa- 
tient returned one day with a central 
corneal infiltrate (Fig 8), but in spite 
of the obviously infected appearance, 
no growth was obtained on beef broth 
or blood agar. A smear gave no fur- 
ther information. On increased anti- 
biotic medication, the infiltrate grad- 
ually dissolved and left a central scar. 
This episode caused the visual acuity 
to drop from 20/80 to 20/200. 

The second patient had a severe 
Stevens-Johnson syndrome with a 
very dry eye. A penetrating corneal 
transplant was performed, which did 
well for two months except for an epi- 
thelial defect. A soft contact lens was 
applied at an early stage. Aside from 
artificial tears, topical medication 
included 0.1% dexamethasone five 
times daily and 0.5% chlorampheni- 
col-0.1% polymyxin B sulfate twice 
daily. An infection of the graft set in 
suddenly, and a positive culture of S 
aureus was obtained. The graft was 
replaced, but the eventual outcome 
was a severely scarred cornea and 
vision of hand movement only. 

The third patient had a long histo- 
ry of herpetic keratitis. His cornea 
eventually perforated; but it was 
sealed with isobutyl cyanoacrylate 
adhesive and a soft contact lens was 
inserted to protect the lid from the 
rough adhesive. A month later, he 
returned with a large corneal ulcer 
from which S aureus was cultured 


(Fig 9). He had been instructed to` 


take a chloramphenicol-polymyxin B 
sulfate combination four times daily, 
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Diagnosis 
Epithelial defects, 


erosions, and 
filaments 
Epithelial defects 
with stromal ulcers 
Perforations, = 
lacerations, 
and glued 
perforations 











Reform 
anterior 
chamber 


- 


Diagnosis 
Corneal edema 


Dry eye 


Exposure and - Protect cornea 


irritated eye 
Lid abnormalitjes 
and trichiasis 
Irregular 
corneal surface 


Protect cornea 





and idoxuridine and 0.1% dexametha- 
sone twice daily, but it is question- 


able whether he had actually used ` 


any of the medication due to his 


confused mental status. A severe cor- 


neal scar developed. 

The fourth patient had lymphoma 
and was recovering from herpes zos- 
ter ophthalmicus when a large epi- 
thelial defect with stromal ulceration 


- developed. He was fitted with a soft 


contact lens and given atropine drops, 
erythromycin ointment, and 20% ace- 
tyleysteine. After three weeks, the 
patient returned with a large corneal 
infiltrate from which S aureus was 
cultured. The infection quickly sub- 
sided but left a scar. 


Comment 


In a study like this, the criteria for 
success or failure cannot be made 
with full precision. Changes in visual 
acuity are easily measured, but when 
the object is comfort, one had to take 
the patient’s word for it, and the re- 
sult is occasionally equivocal and 
varies from time to time. The great- 
est difficulty in measuring the exact 
effect of the soft lens is in the category 
of epithelial defect, with or without 
stromal ulcer. Because such defects 
usually close sooner or later, the judg- 


Table 1.—Results of Short-Term Indications for Soft Contact Lens Wear 


Purpose of Treatment 
Closure of defect 


Closure of defect 


Table 2.—Results of Long-Term Indications for Soft Contact Lens Wear 


Purpose of Treatment 
Relief from discomfort 


Relief from discomfort 


Improvement of vision 





Purpose 
Accomplished 
No. of Cases (%) 
94 49 
i (52) , 
16 5 {and 1 partial) 
. (34) 








Purpose 

No. of Cases Accomplished (%) 
58 44 
(76) 

18 9 (and 3 partial) 
(58) 

33 11 {and 1 partial) 
(35) 

20 10 {and 3 partial} 
l (57) 

li 3 (and 1 partial) 
(32) 


. ment of whether the lens has marked- 


ly contributed to the healing process 
has to be based on the clinical “feel” 
for the natural rate of healing of a 
previously recalcitrant ulcer. 

Even if these criteria for evaluation 
are vague in many cases, there is no 
question that soft lenses can have 
great therapeutic value. In this re- 
spect, this study confirms most ear- 
lier reports, although our results 
have generally not been quite so 
good. In epithelial edema, they usu- 
ally gave comfort although rarely 
lasting improvement in vision. In dry 
eyes, they were often a useful adjunct 
to the instillation of tear substitutes, 
and in epithelial defects with or with- 


_ out deeper ulceration, healing could 


be facilitated considerably. Trichiasis 
and exposure keratitis could similar- 
ly be helped. In all, we believe that 
approximately half of our patients 
definitely benefited from the treat- 
ment with this type of soft lens. 

Since so many cases have been 
helped dramatically, one wonders. 
why all do not respond well. In two 
identical cases, one may do beautiful- 
ly, whereas the other cannot tolerate 
the lens. This unpredictability in 
effect is most striking and shows that 
the present generation of soft lenses 
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needs improvement in order to allow 
fitting of a greater percentage of 
cases. Until more options with regard 
to lens diameter, curve, and thickness 
become available, we have to ap- 
proach a pathologic cornea in a trial 
and error fashion. Since insertion and 
maintenance are so simple, the atti- 
tude that it never hurts to try is ac- 
ceptable, however, as long as risks of 
damaging the cornea are small. 

In evaluating the risks of soft lens 
wear that obviously have to be bal- 
anced against possible benefits, there 
were only two complications that 
were found to be potentially serious: 
vascularization and stromal infil- 
trates (which might or might not 
have been infectious). Stromal vessels 
were rare in our series and mostly 
occurred as an aggravation of pre- 
viously existing vascularization. This 
may have been an expression of bor- 
derline oxygenation of the corneal 
epithelium behind the lens. Acrylic 
hydrogel lenses, such as the presently 
evaluated one, have a certain oxy- 
gen permeability but whether it 
meets the corneal requirements or 
not is presently a controversial ques- 
tion.'*'® Most likely, one should post- 
ulate that there is tear exchange 
behind the lens from blinking, as in 
the case of hard contact lenses. The 
thinner and the more hydrated a 
hydrogel lens is, the more oxygen will 
diffuse through. Oxygenation of the 
cornea may still be a problem, how- 
ever, especially if the lens is worn 
during the night when access to 
oxygen is diminished by both the lid 
closure and the absence of blinking, 
which normally exchanges tear fluid 
behind the lens. Whenever an eye 
treated with a soft contact lens also 
has a good visual acuity, as is the 
case in many dry eyes, it is advisable 
to remove the lens at night in order to 
allow optimal oxygenation. If vascu- 
larization should tend to increase, 
there is ample time to discontinue 
lens wear. 

The stromal infiltrates that oc- 
curred in 11 of our cases were by far 
the most ominous complications be- 
cause of both the suddenness of their 
onset and their potential severity. 
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Four of these were unquestionably 
infections, but the nature of the 
others was uncertain. The latter cate- 
gory appeared to result from some 
kind of irritation of the epithelium, 
and these cases were totally reversi- 
ble. The possibility of infection with 
Serratia marcescens in these cases 
has recently been raised." The fact 
that the hydrophilic soft contact lens- 
es tend to concentrate many drugs 
and thus augment their penetration 
into the eye has led to the suspicion 
that the common preservatives may 
be built up to harmful concentra- 
tions.® It is interesting, however, that 
of the seven cases of reversible irrita- 
tion, none used medication that con- 
tained preservatives. 

From the four cases of infections, 
we can learn how important it is to 
give antibiotics prophylactically to 
any cornea with either an abnormal 
epithelium or an epithelial defect 
when covered with a soft contact lens. 
Such cases may otherwise be easily 
invaded by microorganisms that are 
trapped between the lens and the tis- 
sue. In addition to antibiotics, fre- 
quent visits to the ophthalmologist 
are advisable. In long-term indica- 
tions without epithelial defects, such 
as in corneal edema, the lens may be 
left in place around-the-clock and 
antibiotics may be omitted. It is high- 
ly debatable whether periodic sterili- 
zation will add to the safety of the 
lens wear. The manipulations neces- 
sary, if performed by the patient or 
relative, may turn out to be more of a 
hazard to the eye than is leaving the 
lens in place indefinitely. This again 
is one of the many areas of soft con- 
tact lens wear that has to be investi- 
gated further. 

It can be concluded from the pres- 
ent study that serious complications 
of the use of soft contact lenses in cor- 
neal disease are relatively uncom- 
mon. In only four patients of 278, the 
lens wear resulted in severe, perma- 
nent harm. In view of the potential 
benefit of this mode of treatment, the 
risk is tolerable. However, it should 
be stressed that because of the ever- 
present risk of infection in eyes with 
either an abnormal tear film or al- 


tered corneal epithelium prophylactic 
antibiotics and frequent observation 
are required. The highest risk catego- 
ries are patients with either dry eyes 
or existing epithelial defects. 


This study was supported in part by Project 
Center grant EY-00292, Program Project grant 
EY-00208, and training grant EY-00043 from 
the National Eye Institute, and in part by the 
Massachusetts Lions Eye Research Fund, Inc. 

Bausch & Lomb, Rochester, N.Y., supplied the 
soft contact lenses. 


Nonproprietary Names and 
Trademarks of Drugs 


Idoxuridine — Dendrid, Herplex, Stoxil. 
Acetylcysteine —Mucomyst, Nac, Respaire. 
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An Immune Adherence 
Hemagglutination Test for Toxoplasmosis 


Kohkichi Shimada, MD, G. Richard O’Connor, MD, San Francisco 


An immune adherence hemagglutination 
(IAHA) test has been developed for the rap- 
id detection of antibodies against Toxo- 
plasma gondii. This test, which utilizes 
human type 0 erythrocytes and Toxopilas- 
ma organisms fixed in formaldehyde solu- 
tion, is easy to perform, safe, and sensitive. 
Like the Toxoplasma dye test, the IAHA 
reaction detects antibodies to surface anti- 
gens of Toxoplasma. Unlike the Toxoplas- 
ma dye test, the procedure does not re- 
quire the continuous maintenance of living 
parasites. 

Sera from 80 patients presumed to have 
toxoplasmic retinochoroiditis and from two 
rabbits with established Toxoplasma infec- 
-tions were tested by the dye test, the stand- 
ard hemagglutination (HA) test, and the 
IAHA test. While there was good general 

‘agreement of results in all three tests, the 
results of the IAHA test correlated more 
closely with those of the dye test than with 
those of the standard HA test. 
! 

he importance of developing a 
rapid screening test for the de- 
tection of antibody to toxoplasmosis 
_ has been emphasized ‘recently by the 
discovery that the infection is wide- 
spread. There are many serological 
tests for toxoplasmosis, such as the 
dye test,! the hemagglutination (HA) 
test,” the complement fixation (CF) 
test the fluorescent antibody (FA) 
test,‘ and the precipitin tests. Among 
these, the dye test is:the most sensi- 
tive. The dye test detects antibody, 
which appears in the early stage of 
the disease and remains in the circu- 
lating blood long after the active di- 

sease has subsided. 

Although the dye test is very useful 
diagnostically, it requires the use of 
potentially dangerous living organ- 
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isms, troublesome observation under 
a microscope, and dye-test-negative 
fresh human serum, which is difficult 
to obtain, as an “accessory factor.” By 
contrast, the HA test is less trouble- 
some. However, it is less sensitive 
than the dye test and fails to detect 
antibody during the early stages of 
the disease. Moreover, since HA anti- 
body may be different fram dye test 
antibody, the HA test cannot properly 
be substituted for the dye test. The 
CF and precipitin tests are generally 
not sufficiently sensitive for screen- 
ing purposes. 

Immune adherence hemagglutina- 
tion (I[AHA) is a very sensitive reac- 
tion that has been used for the detec- 
tion of a number of antigens, antibod- 
ies, and complement.®** In the study 


reported here, we used the IAHA re- _ 


action to measure antibodies to toxo- 
plasma in the sera of patients pre- 
sumed to have toxoplasmic uveitis, 
and compared it, as a diagnostic test, 
with the dye test, HA test, and precip- 
itin tests performed on the same sera. 


Materials and Methods 


Test Sera. — Sera from 80 patients with 
uveitis were inactivated at 56 C for 30 
minutes and stored at —20 C until ready 
for use. 

Buffered Saline Saktiüons. — An iso- 
tonic gelatin-barbital (Vercnal, France) 
buffered saline solution (GBB**) was pre- 
pared according to the method of Kabat 
and Mayer.® It contained 0.1% gelatin, 
0.0005M Mgt+, and 0.00015M Catt; it 
had a pH of 7.5. A second preparation, ede- 
tate trisodium-GBB saline solution, con- 
tained 0.04M edetate trisodium in the iso- 
tonic GBB** from which Catt and Mgtt 
had been omitted; it had a pH of 7.5. Phos- 
phate-buffered saline solution (PBS) con- 
tained 0.005M sodium phosphate and 
0.143M NaC]; it had a pH of 7.2. 

Toxoplasma Organisms. — Rh-strain 
organisms were harvested from the perito- 
neal cavities of infected mice. Extracellu- 
lar parasites were prepared according to 
the method described by Nozik and 


O’Connor.'® The organisms were washed 
with PBS and suspended in a concentra- 
tion of 2 x 10*/ml in PBS containing 0.8% 
formaldehyde solution. After incubation 
at 37 C for 20 hours, with gentle shaking, 
the treated’ organisms were dialyzed 
against distilled water for two days. They 
were then washed three times with PBS, 
suspended in PBS containing 0.1% sodium 
azide, and stored at 4 C until ready for use. 
Stock organisms were washed three times 
with GBB*+ and were suspended in a con- 
centration of 5 x 108/ml in GBB*+ just be- 
fore use. In order to separate the organ- 
isms from one another, the suspension was 
twice forced through a 28-gauge needle. 

Serum for Complement, -Fresh se- 
rum as a source of complement was ob- 
tained by cardiac puncture from guinea 
pigs weighing about 300 gm each that 
were anesthetized under ether; the serum 
was stored at—70 C until ready for use. Its 
hemolytic activity was 210 CH,, by the 
method of Kabat and Mayer, and it was 
completely negative to both the dye test 
and the IJAHA test. 

Preparation of Toxoplasma Anti- 
gen.—Human erythrocytes (type O, Rh- 
positive) were stored aseptically in Alsev- 
er solution at 4 C, washed three times with 
edetate trisodium-GBB, and standardized 
in a concentration of 5 x 107/ml in edetate 
trisodium-GBB just before use in the 
IABA test. 

Human erythrocytes (type O, Rh-posi- 
tive), coated with Toxoplasma antigen, 
were prepared for the HA test according to 
the method of Jacobs and Lunde.” The an- 
tigen was obtained as follows: Extracellu- 
lar organisms in Hanks solution were cen- 
trifuged at 5,800 g for five minutes. After 
removal of the supernatant fluid, distilled 
water was added to the pellet to lyse the 
organisms, the suspended pellet was left 
inthe refrigerator at 4 C for one hour, and 
an equal amount of 1.7% sodium chloride 
solution was then added. This mixture was 
centrifuged at 7,000 g for 20 minutes in a 
refrigerated centrifuge, and the superna- 
tant fluid, referred to as “lysate,” was used 
as Toxoplasma antigen. 

Measurement of Antibody by Micro- 
titer Plate. -The IAHA antibody to Toxo- 
plasma in the patients’ sera was measured 
by means of a standard microtiter plate 
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Fig 1.—Pattern of immune adherence hemagglutination on microtiter plate. 


(Cooke Engineering Co, Alexandria, Vir- 
ginia). Serial twofold dilutions of serum 
samples in GBB*~ were made in duplicate 
on the microplates. One drop (0.025 ml) of 
the Toxoplasma organism suspension 
(5 X 108/ml in GBB**) was added to the 
diluted serum samples (0.025 ml), and the 
mixture was then incubated at 37 C for 30 
minutes, with gentle shaking. One drop of 
guinea pig complement, diluted to 1:50 
with GBB**, was then added to the mix- 
ture. After further incubation for 30 min- 
utes under the same conditions described 
before, one drop (0.025 ml) of a 3 mg/ml 


solution of dithiothreitol (Seikagaku Ko- 
gyo Co, Tokyo, Japan) in edetate triso- 
dium-GBB was added to nullify the effects 
of C’3 inactivator. The same volume of a 
human erythrocyte suspension (5 X 107/ml 
in edetate trisodium-GBB) was then added 
to the mixture. The plate was first agitat- 
ed for 15 minutes and then kept motion- 
less for an additional 90 minutes at 37 C. 
The results of hemagglutination on the 
plate were graded from 4+ to 0 (Fig 1). The 
reciprocal of the dilution, which gave a 2+ 
grade of hemagglutination, was recorded 
as the titer of the antibody in the sample. 


Fig 2.—Immune adherence hemagglutination tests. Reactants are Toxoplasma organisms fixed 
in formaldehyde solution, patient’s serum, fresh guinea pig serum, and human erythrocytes. 
Arrows indicate clumps of Toxoplasma organisms and erythrocytes. 
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Table 1.—Comparison of Sensitivity 
of Three Techniques for Detection 
of Toxoplasma Antibodies* 


No. of 
Samples IAHA Test Dye Test HA Test 





*Sera of 80 patients with uveitis were tested. 


Hemagglutination antibody was also 
measured by means of the microtiter plate 
described above. Antigen-coated cells were 
used in a concentration of 2x 10%/ml in 
GBB**, and serial twofold dilutions of the 
patients’ sera were prepared in GBB**. 
The mixtures were allowed to react for 30 
minutes at 37 C, with gentle shaking, and 
the plate was then kept motionless for 90 
minutes at 37 C. The results of hemagglu- 
tination were recorded as described above. 

Measurement of Dye Test Anti- 
body.—The titration of dye test antibody 
was performed according to a modification 
of the method of Sabin and Feldman. ! 


Results 


Toxoplasma organisms fixed in 
formaldehyde solution proved highly 
satisfactory as an antigen for the 
IAHA test for toxoplasmosis. Prelimi- 
nary experiments showed that the 
optimal concentrations of antigen 
and indicator cells were 5X 10° or- 
ganisms per milliliter and 5x 10° 
erythrocytes per milliliter, respec- 
tively. In general, the higher the con- 
centration of antigen the more sensi- 
tive the reaction, but false-positive 
reactions occurred more frequently at 
the higher antigen concentrations. 
The reverse was observed in the case 
of the indicator cells. The lower the 
concentration of erythrocytes, the 
higher the titers. A concentration of 4 
CH., of guinea pig complement was 
enough to produce IAHA reactions by 
the microtiter system. 

Among the 80 sera tested, 24 were 
positive by the [AHA test. Three of 
the [AHA-positive sera were negative 
by both the dye test and the HA test, 
but their titers in the [AHA test were 
less than 1:8. Two of 56 sera that 
were negative by the [AHA test man- 
ifested dye test antibody, but their 
titers were less than 1:4. One of them 
was also positive at a titer of 1:2 by 


Table 2. — Comparison of Titers of Toxoplasma Antibody Detected* by the 
IAHA and Dye Tests 


IAHA, Titers 


a 
Neg 1:1 1:2 1:4 1:8 1:16 1:32 1:64 1:128 .1:256 1:512 1:1024 


Dye Test, Titers 


*Sera of 80 patients with uveitis were tested. 





Table 3.—Comparison of Titers of Toxoplasma Antibody Detected* by 
HA and Dye Tests 


HA Test, Titers 
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Neg 1:1 1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256 1:512 1:1024 
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*Sera of 80 patients with uveitis were tested. 


Table 4,—Comparison of Four Serological Tests for Toxoplasmosis 


Toxoplasma Antibody Titers 


narrating OA 





Serum 
Sample TAHA : 
Rabbit 
216 1 1:128 
2 1:128 
1:32 
Rabbit ey 
N 1 , 1:3,200 
2 a 1:6,400 
3 1:1,200 
Normal Neg 
rabbit l 





*Dye indicates Sabin-Feldman dye test. 


1 


i 







Dye* HA PT+ 
Neg 1:640 4 
Neg 1:640 3 
Neg 1:640 3 
1:4,096 1:32 2 
1:4,096 1:32 2 
1:1,024 1:32 2 
Neg Neg Neg 





#PT indicates precipitin test, Ouchterlony technique; numbers in column represent number of 


lines of precipitation. 


the HA test, but the-other was nega- 
tive by the HA test (Table 1). 

As shown in Table 2, there was 
almost complete agreement in the 
titers of the IAHA and dye tests ex- 
cept in specimens with low titers of 
antibody. In these two tests, the vari- 
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ations in titer were surprisingly 
small. On the other hand, the HA test 
usually paralleled the dye test in 
titer, but- in this case the variation 
in the titers was relatively large 
(Table 3). 

Table 4 shows the comparison of 


IAHA, dye, HA, and precipitin tests 
in two groups of sera from immunized 
rabbits. After inactivation at 56 C for 
30 minutes, all sera were absorbed 
twice with type O, Rh-positive human 
erythrocytes. One rabbit, No. 216, 
was immunized with live organisms 
and complete Freund adjuvant. The 
titers of Ha test antibody in the rab- 
bits serum were high (1:640) and 
gave rise to three or four clear precip- 
itin lines against Toxoplasma lysate 
by the Ouchterlony technique. This 
same serum was negative by the dye 
test and had a relatively low titer of 
TAHA antibodies. By contrast, the 
reactions of the serum from infected 
rabbit N were just the opposite: the 
titers of both the dye test and IAHA 
test antibodies were very high (more 
than 1:1,200) but were much lower in 
the HA test (1:32). This serum gave 
rise to only two precipitin lines 
against Toxoplasma lysate by the 


Ouchterlony technique, and one of 


these was very faint. 

Organisms fixed in formaldehyde 
solution were stored in PBS contain- 
ing 0.1% sodium azide at 4 C. Storage 
for three months or more did not af- 
fect the reactivity of the antigen in 


TAHA reactions. As shown in Table 5, ' 


there was almost complete agreement 
(within one twofold dilution) in the 
titers of IAHA tests performed after 
one week of storage and after three 
months of storage. 


Comment 


The Sabin-Feldman dye test is cur- 
rently the most useful and most 
widely accepted serological’ test for 
toxoplasmosis. It is not practical to 
perform it at every hospital, however, 
because of its expensive, troublesome, 
and potentially dangerous features. It 
would be desirable, therefore, to de- 
velop a more practical substitute test. 
The HA test was developed for this 
reason; it is easy to perform, does not 
require the use of living organisms, 
and usually parallels the dye test in 
titer.”!! But some doubt was cast on 
the efficacy of this test by Mitchell 
and Green! who found it positive in 
about 20 patients among whom si- 
multaneous dye tests were negative. 
Lunde and Jacobs! suggested, more- 
over, that there might be some dif- 
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Table 5.—Effect of Storage on Reactivity of 28 Toxoplasma 
Organisms* in IAHA Test 


Titers After Three Months 


x 
w 
w 

= 
o 
= 

i=) 
es 
® 
= 
=< 
n 
in 
® 
= 
= 


1:16 1:32 1:64 





1:128 1:256 


*Toxoplasma organisms treated in formaldehyde solution and stored in 0.1% sodium azide 


solution. 


ferences between dye test and HA 
test antibodies. Some of the data pre- 
sented in Table 4 provide justification 
for their allegation. It would seem, 
therefore, that the HA test cannot 
always be substituted for the dye test. 

Numerous investigators have 
shown that immune adherence hem- 
agglutination is a very sensitive reac- 
tion. Mayumi et alë achieved excel- 
lent results in the screening of Aus- 
tralia antigen in samples of donor 
blood by the use of this reaction. Our 
work has shown that the reaction 
may also be useful for the detection of 
antibodies to Toxoplasma, since the 
test was as sensitive as the dye test 
and the titers agreed almost com- 
pletely. Furthermore, the use of or- 
ganisms fixed in formaldehyde solu- 
tion and the microtiter plate makes 
the technique easy to perform. Unlike 
the dye test, moreover, the [AHA test 
is not dangerous. Organisms treated 
with formaldehyde solution were po- 
tent as antigens for the [AHA test 
and could be stored in 0.1% sodium 
azide solution for three months or 
more without detectable changes in 
reactivity. 

The variations between the titers 
obtained in the IAHA and dye tests 
were very small, except in five sam- 
ples that had low titers of Toxoplas- 
ma antibodies by all tests. In two 
samples that were negative to the 
[AHA test and had low dye test titers, 
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C’3 inactivator might have accounted 
for the difference in the results de- 
spite the presence of dithiothreitol, 
which usually blocks the action of the 
inactivator. !4 

With regard to the other three 
samples that gave negative results in 
the dye test but low titers in the 
IAHA test, the results presented in 
Table 4 suggest an explanation: some 
of the [AHA antibodies might be re- 
lated to HA test antibodies, but both 
might be different from dye test anti- 
bodies. Dye test antibodies are gener- 
ally considered to be directed against 
the surface membrane of the organ- 
ism, but antigens inside the cell 
membrane of the Toxoplasma organ- 
ism could be exposed to some degree 
during treatment with formaldehyde 
solution. 

It may be supposed that in IAHA 
reactions, in which organisms fixed in 
formaldehyde solution have been 
used (Fig 2), antibodies directed 
against antigens on the surface are 
being detected, as in the case of the 
dye test. By contrast, the HA test is 
not always associated with the same 
antibodies, since the antigens used 
for this test are derived from the lysis 
of the parasites. They are therefore 
more representative of the cytoplas- 
mic contents of the organism than of 
its surface membrane antigens. This 
may be one reason why the [AHA test 
titers paralleled the dye test titers 


more closely than the HA test titers. 
If this is indeed the reason for this 
behavior, the [AHA test could be sub- 
stituted for the dye test more reason- 
ably than the HA test. 


This investigation was supported in part by 
grant EY-00310 from the National Institutes of 
Health, Bethesda, Md. Dr. Shimada was also 
supported by the Cecilia Vaughan Memorial 
Fellowship Fund, University of California, San 
Francisco. 
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Ocular Aftermath of 
Stevens-Johnson Syndrome 


Review of 33 Cases 


Maria J. Arstikaitis, MD, Toronto 


Of 33 cases of Stevens-Johnson syn- 
drome treated over a 20-year period, five 
developed keratitis sicca with corneal 
pannus and one developed corneal pannus 
alone. The severity of the ophthalmic com- 
plications was related to the severity of the 
disease in its acute phase and was not re- 
lated to the local treatment used on the 
eyes. 


ee syndrome is a 
symptom complex characterized 
by symmetrically distributed ery- 
thematous, bullous, and purulent le- 
sions of the skin and mucous mem- 
branes, and commonly of the conjunc- 
tiva.' Pathogenesis of the mucocuta- 
neous lesions is unknown.” They 
could be infective, allergic, or pro- 
voked by an autoimmune reaction. ! 
The purpose of this paper is to re- 
late the ophthalmic complications 
and visual outcome to the treatment 
given in the acute and chronic stages 
of the disease in a series of patients 
with Stevens-Johnson syndrome. 


Clinical Material 


Between 1950 and 1970, 67 patients 
with Stevens-Johnson syndrome were 
treated at the Hospital for Sick Children 
in Toronto. Of these, 33 whose disease 
began between the ages of 3 months and 
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14 years had ophthalmic complications 
and are the subjects of this study. Twenty- 
six were boys and seven girls, an incidence 
similar to that reported in other series.*"4 


Methods 


The severity of the systemic disease in 
the acute phase was classified as mild, 
moderate, or severe, and patients were 
assigned to each category depending on 
such factors as the general condition of the 
patient, degree of fever, presence of shock 
and dehydration, and the extent of the le- 
sions (Fig 1). 

Treatment of the systemic disease in- 
cluded double-gown isolation techniques 
and supportive measures. Some of the 
measures used were intravenously admin- 
istered fluids, albumin, or blood; sterile 
dressings with antibiotics applied to open 
skin areas; administration of aspirin or 
codeine when necessary for pain. Patients 
received either antibiotics alone or in 
combination with steroids. The severity of 
the ophthalmic lesions and the local treat- 
ment, whether nonspecific, antibiotics 
alone, or antibiotics and steroids, were 
recorded. Visual acuity was measured by 
standard techniques and lacrimation by 
the Schirmer tear test. 

A biopsy specimen of the conjunctiva 
was taken with the patient under general 
anesthesia in three cases. Pieces of con- 
junctiva measuring about 3 x4 mm were 
removed from the lower nasal fornix with 
Stevens scissors and were fixed in 1.2% 
formaldehyde solution (3% formalin). 


Results 
The results of the study in patients 


grouped by severity of the systemic 
disease are shown in Table 1. Eight 
children had mild disease and con- 
junctivitis. All received systemically 
administered antibiotics and one, 
steroids as well. Six received antibiot- 
ics locally and the other two, no spe- 
cific treatment to the eyes. 

Six children had moderate systemic 
disease with conjunctivitis. Four re- 
ceived antibiotics with steroids and 






Fig 1.—Patient with severe Stevens-Johnson 
syndrome. Bullae are diffuse, extensive, and 
involve eyes and mouth (case 30). 


Fig 2.—Permanent scarring of fingernails 
(case 18). 





Fig 3.—Extensive scarring of palpebral con- 
junctiva before vascular invasion of the cornea 
(case 28). 


Fig 4.—Corneal pannus. Tearing still present 
(case 29). 
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Fig 5.—Corneal vascularization before tarsor- 
rhaphy. Same patient (case 28) as in Fig 3 eight 
months later. 


Fig 6.—Dry photophobic eyes three months 
after acute illness. Postinflammatory pseudo- 
membranes, nasally, were left to reduce lid ap- 
erture (case 30). 


two, antibiotics alone, both locally 
and systemically. All 14 with mild 
and moderate disease recovered com- 
pletely without systemic or ophthal- 
mic complications. 

Of the 19 patients with severe dis- 
ease, all received antibiotics and all 
but one also received systemically 
administered steroids. Two patients 
(cases 15 and 16) died during the 
acute phase, and two (cases 19 and 
20) recovered completely. In three 
cases (21, 22, and 23), the follow-up 
examination was unsatisfactory. Of 
the 12 patients examined, at follow- 
up ten had permanent defects other 
than in the eyes (Fig 2). 

Local ophthalmic treatment for the 
children with severe disease consist- 
ed of the following: antibiotics only in 
eight, steroids only in two, and a 
combination of the two drugs in eight. 
One child (case 17) received no local 
treatment and suffered no ophthalmic 
complications. Nine children with 
severe systemic disease (cases 25 to 
33) had some residual ophthalmic 
defects. At follow-up (Table 2), six of 
the nine had keratitis sicca, full- 
blown in five and corneal pannus, 
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Fig 7.—Same patient (case 30) as in Fig 6 six 
years later; bitemporal tarsorrhaphies and 
permanent skin scarring is shown. 


Fig 8.—Normal conjunctival goblet cells 
(case 18) (hematoxylin-eosin, original magnifi- 
cation x 150). 


still without dryness, in one (case 29) 
(Fig 3 to 5). The remaining three had 
symblepharon, stricture of the lacri- 
mal puncta, or entropion. 

Vision was not affected immedi- 
ately, even after a severe illness, but 
punctate keratitis with photophobia 
persisted (Fig 6). Even with time, lo- 
cal treatment with artificial tears, 
antibiotics, and steroids did not help. 
Vision declined greatly if exposure 
was not prevented by early tarsorrha- 
phy (cases 28, 30, and 33) (Fig 7). 

All five patients with keratitis sic- 
ca and the one with corneal pannus 
had been treated in the acute phase 
with antibiotics systemically, and all 
but one (case 29) had received ster- 
oids as well. In five patients, the dry 
eyes were treated surgically as shown 
in Table 2. For the one child with 
sufficient tearing (case 29), no surgi- 
cal treatment was undertaken. 

The conjunctival biopsy showed 
normal numbers of goblet cells in 
a child with no ophthalmic com- 
plications and normal tearing (case 
18, Fig 8); diminished goblet cells 
in a child with pannus and tearing 
(case 29, Fig 9); and absence of 





Fig 9.— Reduced number of conjunctival gob- 
let cells (case 29) (hematoxylin-eosin, original 
magnification x 100). 
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Fig 10.—Complete absence of conjunctival 
goblet cells (case 33) (hematoxylin-eosin, origi- 
nal magnification x 150). 


goblet cells in a child with keratitis 
sicca (case 33, Fig 10). 


Comment 


The severity of the systemic disease 
and the severity of the conjunctival 
involvement, not the local treatment, 
determine the severity of late 
ophthalmic complications. The con- 
junctivitis of Stevens-Johnson syn- 
drome reduces the number of, or de- 
stroys completely, the goblet cells in 
the conjunctiva. Their product is a 
basic requirement for the normal 
spreading of tears over the cornea.” 

To prevent inevitable blindness or 
greatly reduced visual acuity, tarsor- 
rhaphy should be performed before 
the deep vessels start to invade the 
cornea. Tarsorrhaphy only arrests 
corneal opacification. To relieve the 
pain of punctate keratitis and tri- 
chiasis, flush fitting or soft contact 
lenses have a place if the supply of 
tears is adequate. 

If at tarsorrhaphy the central open- 
ing is too large, the patient still expe- 
riences discomfort and may develop 
corneal ulcers. Artificial tears supply 
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Case, Sex 


Mild systemic disease 


SS S555 77 


-< 


Moder 


* 


& 


I 
2 
3 
4 
5 
6 
7 
8 
d 
9 


pt 
© < 
s S 


Severe systemic disease 


15, M 
16, M 


17, F 
18, M 
19, M 
20, M 
2LF 
22, M 
23, M 
24, F 
25, M 
26, M 
27,M 
28, M 


29, M 
30, F 


31, M 
32, M 


33, M 


Age 
at 
Onset 


3 yr 
3yr 
5/2 mo 
14 yr 
3%. yr 
5 mo 


3¥2 yr 
3 yr 


Aa yr 
10 yr 


20 mo 
l yr 


12 yr 
7 yr 
12 yr 
4 yr 


6 yr 

8 yr 

7 yr 

7 yr 

9 yr 
10 yr 

21/3 yr 

3 yr 
14 yr 

64/2 yr 

52 yr 


6 yr 


3 yr 
&Y2 yr 


1i yr 


15 mo 


6V2 yr 


1 


Follow- 
up 
Time, 
yr 


o AaOwoww 


te systemic disease 


3 


5 
9 
6 
4 


11 


LY. 


10 
17 


18 


Table 1. — Stevens-Johnson Syndrome With Eye Involvement 


Acute Stage 


raaraa, 


Systemic 
Treatment 


Antibiotics 


Antibiotics | 


Antibiotics 
Antibiotics 
Antibiotics 
Antibiotics, 
steroids 
Antibiotics 
Antibiotics 


Antibiotics, 
steroids 
Antibiotics, 
steroids 
Antibiotics 
Antibiotics, 
steroids 
Antibiotics 
Antibiotics, 
steroids 


Antibiotics, 
steroids 
Antibiotics, 
steroids 


Antibiotics, 
steroids 
Antibiotics, 
steroids 
Antibiotics, 
steroids 
Antibiotics, 
steroids 
Antibiotics, 
steroids 
Antibiotics, 
steroids 
Antibiotics, 
steroids 


~ Antibiotics, 


steroids 
Antibiotics, 

steroids. 
Antibiotics, 

steroids 
Antibiotics 


Antibiotics, 
steroids 


Antibiotics, 
steroids 
Antibiotics, 
steroids 


Antibiotics, 
steroids 

Antibiotics, 
steroids 


Antibiotics, 
steroids 


Ocular 
Findings 


Conjunctivitis 
Conjunctivitis 
Conjunctivitis 
Conjunctivitis 
Conjunctivitis 
Conjunctivitis 


Conjunctivitis 
Conjunctivitis 


Conjunctivitis 
Conjunctivitis 


Conjunctivitis 
Conjunctivitis 


Conjunctivitis 
Conjunctivitis 


Pseudomembranous 
conjunctivitis 
Conjunctivitis 


Conjunctivitis. 
Conjunctivitis* 
Conjunctivitis 


Pseudomembranous 
conjunctivitis 
Conjunctivitis 


Conjunctivitis 
Conjunctivitis 
Conjunctivitis 
Conjunctivitis 
Conjunctivitis 


Pseudomembranous 
conjunctivitis 

Pseudomembranous 
conjunctivitis 

Pseudomembranous 
conjunctivitis 


Conjunctivitis 


Pseudomembranous 
conjunctivitis 


Pseudomembranous 
conjunctivitis 

Pseudomembranous 
conjunctivitis, 
corneal ulcer OD, 
entropion OD 

Pseudomembranous 
conjunctivitis 


Local 
Treatment 


Antibiotics 
None 
None 

Antibiotics 

Antibiotics 

Antibiotics 


Antibiotics 
Antibiotics 


Antibiotics, 
steroids 
Antibiotics, 
steroids 
None 
Antibiotics, 
steroids 
Antibiotics 
Antibiotics, 
steroids 


Steroids 


Antibiotics 


None 
None* 
Antibiotics 


Antibiotics 

Antibiotics, 
steroids 

Antibiotics 


Antibiotics, 
steroids 


Steroids 


Antibiotics 


Antibiotics, 
steroids 
Antibiotics 


Antibiotics 


Antibiotics, 
steroids 


Antibiotics 


Antibiotics, 
steroids 


Antibiotics, 
steroids 
Antibiotics, 
steroids 


Antibiotics, 
steroids 





Late Complications 


oe tt A e e aaa 


Systemic 





Died during acute 
stage 

Died from adrenal 
hemorrhage during 
acute stage 


Relapse, 


vertigo 
Nail, skin scarring 


None 
None 
None 
None 
Esophageal 
stricture ` 
None 
None 
None 
Nail, skin 
scarring 
Nail, skin 
scarring,. esopha- 
geal stricture, 
Stenson duct 
Nail, skin scarring, 


phimosis 
Nail, skin scarring 


Nail, skin scarring 


Nail, skin scarring 


Nail, skin scarring 


*Patient 17 had a relapse, for which no local treatment was given. She also had no ocular late complications. 
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Ocular 


None 


None 


None 
None* 
None 


None 

None 

None 

None 

None 

None p 
Symblepharon 


Stricture of lower 
lacrimal puncta 
Entropion 


Corneal pannus, entro- 
pion, trichiasis, 
keratoconjunctivitis 
sicca OD, punctate 
keratitis OS 

Corneal pannus OS 


Keratoconjunctivitis 
sicca OU, formation of 
membrane between lids 
nasally 

Keratoconjunctivitis 
sicca OU 

Corneal pannus, 
entropion, 
symblepharon 


Keratoconjunctivitis 
sicca OU 
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Table 2.—Late Treatment and Ophthalmic Follow-Up 
C 


ase 28 29 30 31 
Age at onset, 
yr 6 3 41/2 11 





Vision 
after 
acute 
illness 


Later 
visual 
acuity* 

Tearing 
after 
acute 
illness§ 


Schirmer 
test 


later, mm* 


Cornea 
after 
acute 
illness 


Cornea 
later* 


Conjunctival 
biopsy 


Follow-up, 
yr 


Medical 


Surgical 


OD 20/40 
OS 20/40 


OD CFt 


OS 20/20 
OD 3+ 


OS 3+ 


OD 2 
OS 20 


Punctate 
keratitis OU 


OD Corneal 
vascularization 

OS Punctate keratitis, 
lid scarring 


OD No goblet cells 


OS Reduced goblet 
cells 


5 


OU Antibiotics, 
steroids, arti- 
ficial tears, 
lubricants 


OD Closure of tear 
puncta, 
tarsorrhaphy 


OS Scleral contact 
lens, soft 
contact lens 


Normal for age OU 20/25 


Punctate 
keratitis OD 
Clear OS 


Corneal pannus 


Clear 


Very few goblet 
cells 

Reduced goblet 
cells 


5 


Antibiotics, 
steroids 





*Later means some years later, at the last check-up. 


20/25 


Punctate 
keratitis OU 


Punctate 
keratitis OU 


Corneal pannus Punctate 
keratitis 

Punctate 
keratitis 


Punctate 
keratitis 


Antibiotics, 
steroids, arti- 
ficial tears, 
lubricants 


Temporal 
tarsorrhaphy 


Antibiotics, 


ficial tears, 
lubricants 


Closure of tear 
puncta, 
tarsorrhaphy 


Closure of tear 
puncta, 
tarsorrhaphy 


Temporal 
tarsorrhaphy 


steroids, arti- 


+CF, counting fingers only. 
LP, light perception only. 


§Tearing grades: 3+, normal lacrimation; 2+, reduced lacrimation. 


moisture, and closing the puncta 
prevents loss. Wearing spectacles 
with plastic walls around the frames 
also helps prevent evaporation. 

Translocation of the parotid duct 
was not attempted on our patients. 
James E. Bennett, MD, from Cleve- 
land, who is treating total xeroph- 
thalmia by this method has had good 
results." 
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32 33 


1/4 61/2 
Corneal ulcer 








No visual 


Normal for age complaints OU 


20/100 
20/100 


Punctate 
keratitis OU 


Corneal pannus Corneal pannus 


Corneal pannus Corneal pannus 


No goblet cells 


No goblet cells 


18 


Antibiotics, 
Steroids, arti- 
ficial tears, 
lubricants 


Tarsorrhaphy 


Antibiotics, 
steroids, arti- 
ficial tears, 
lubricants 


Closure of tear 
puncta, plastic 
rings in fornices, 
tarsorrhaphy 

Closure of tear 
puncta, corneal 
transplant, mucous 
membrane graft, 
tarsorrhaphy 


Tarsorrhaphy 
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Sebaceous Carcinoma 


of Lid Margin 


Masquerading as 
Cutaneous Horn 


Gordon E. Brauninger, MD; C. Ian Hood, MB, ChB; 


David M. Worthen, MD, Gainesville, Fla 


An apparently simple cutaneous horn of 
the lid margin was found to be the manifes- 
tation of an underlying occult sebaceous 
carcinoma of the eyelid. 

The case is reported because it is not 
generally recognized that a cutaneous horn 
may be the sign of a sebaceous Carcinoma, 
which is best initially treated by adequate 
excision. 


A cutaneous horn is generally the 
surface manifestation of an 
underlying epithelial dysplasia or 
squamous carcinoma. However, in 
the patient reported here, a rapidly 
growing cutaneous horn arose from 
an underlying malignant tumor of 
sebaceous glands. 

It is emphasized that a cutaneous 
horn on the eyelid margin may be the 
sign of an underlying sebaceous carci- 
noma and that such a lesion should be 
approached by adequate primary ex- 
cision. 
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Fig 1.— Cutaneous horn arising from margin 
of the right lower eyelid. 


Report of a Case 


A 63-year-old retired man was seen at 
the Gainesville Veterans Administration 
Hospital with a three-month history of a 
progressive growth on the right lower eye- 
lid. Ocular examination was normal ex- 
cept for a 1-cm cutaneous horn originating 
from a round, slightly elevated pinkish- 
yellow lesion on the lid margin. There was 
no palpable mass in the eyelid and no pre- 
auricular or cervical nodes were palpable. 

During the first five days of hospitaliza- 
tion, the horn grew rapidly to a length of 2 
cm and then broke, leaving a 1-cm stump 
protruding from the lid margin (Fig 1). 

The lesion was thought to be a cuta- 
neous horn with possible underlying squa- 
mous carcinoma and was treated by wedge 
resection and primary closure of the lid. 


Sebaceous Carcinoma of Lid/Brauninger et al 


Pathological Findings 


The resected wedge measured 8 mm 
along the lid margin and 7 mm from the 
margin to the apex. An elevated irregular 
firm gray-brown mass 4 X 5 X 5 mm was 
centered on the lid margin. The adjacent 
skin and conjunctiva appeared normal. 

Microscopically, the tumor was com- 
posed of sheets and nests of epithelial cells 
that generally had large irregular round 
or oval nuclei, fine granular chromatin 
and prominent nucleoli. Many high-power 
fields contained two or three mitoses. The 
cytoplasm was generally lightly eosino- 
philic, sometimes vacuolated, and poorly 
delimited. Scattered cells had more 
abundant, finely vacuolated, cytoplasm 
and were very similar to the cells of the 
underlying normal sebaceous glands (Fig 
2 and 3). 

The tumor was superficial in the lid 
margin and continuity with the underly- 
ing tarsal glands could not be demonstrat- 
ed in multiple sections, suggesting that it 
may have arisen from the glands of Zeis or 
from sebaceous glands in the skin. The 
margins of resection were free from tumor. 
The slides were reviewed at the Armed 
Forces Institute of Pathology who con- 
curred with the diagnosis of sebaceous 
carcinoma. 


Comment 


Sebaceous carcinomas are among 
the most malignant tumors in the 
eyelid and have a five-year tumor 
mortality of 6% to 30%.'* It is clearly 
important to suspect the presence of 
sebaceous carcinoma if primary treat- 
ment is to be appropriately directed 
before orbital invasion or metastasis 
occurs.' Initial diagnosis is difficult 
because sebaceous carcinomas ac- 
count for only 1% to 2% of lid tumors 
and present in a spectral manner. 
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Fig 2.—Note exophytic growth of highly cellu- 
lar tumor that overlies but is separate from 


normal tarsal glands that open at lid margin 
(hematoxylin-eosin, original magnification x 32). 


oie To Za 
Fig 3.— Detail of Fig 2 to show highly cellular 
tumor with sebaceous differentiation charac- 
terized by larger cells with abundant lightly 
eosinophilic vacuolated cytoplasm (arrows) (he- 
matoxylin-eosin, original magnification x 340). 


‘ 


They tend to mimic other lesions, 
both benign and malignant, and have 
been diagnosed as atypical unilateral 
blepharitis or meibomitis, atypical or 
recurrent chalazion of the lid margin, 





or as orbital tumor with the history of 
a previously treated lesser lid lesion.! 
Only one of 78 cases of sebaceous car- 
cinoma previously reported presented 
as a cutaneous horn of the lid mar- 
gin.' Sebaceous carcinomas tend to 
occur twice as often on the upper lids 
than on the lower lids and are late to 
ulcerate in contrast to squamous and 
basal cell carcinomas, which are more 
common on the lower lids and tend to 
early ulceration. Foci of sebaceous 
differentiation are not infrequent in 
basal cell carcinomas and may even 
be found in some epidermoid 
carcinomas? but do not modify the 
behavior of these otherwise histologi- 
cally characteristic neoplasms. 

This case is reported to emphasize 
that a cutaneous horn of the lid mar- 
gin, although usually arising from a 
senile keratosis, keratoacanthoma or 
squamous carcinoma,’ may be the 
sign of sebaceous carcinoma. Recog- 
nizing this, it is highly desirable that 
initial treatment be adequate surgi- 
cal excision of the lesion.” 

This study was supported in part by Public 
Health Service grant EY-00033 and by grant 
RR-82 from the General Clinical Research Cen- 


ters Program of the Division of Research Re- 
sources, National Institutes of Health. 
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Chronic Ulcerative Keratitis 
Caused by Herpes Simplex Virus 


Electron Microscopic Confirmation in Paraffin-Embedded Tissue 


Ramon L. Font, MD, Washington, DC 


A 45-year-old white man had chronic 
ulcerative keratitis, believed to be herpet- 
ic, for two years. Penetrating keratoplasty 
was performed after a descemetocele had 
almost perforated the cornea. Microscopi- 
cally, epithelial cells at the edges of the 
ulcer contained reddish-purple intranu- 
clear inclusions consistent with Cowdry 
type A inclusion bodies, although they were 
not surrounded by a halo. Electron micro- 
scopic studies of the formalin-fixed, paraf- 
fin-embedded tissue revealed intranuclear, 
cytoplasmic, and extracellular viral parti- 
cles that were morphologically typical of 
herpes simplex. 

A brief review of the literature establish- 
es the practical application of electron mi- 
croscopy as a diagnostic tool, especially 
when inclusion bodies suspected of viral 
origin are observed in tissues that have 
been stored in formalin or embedded in 
paraffin, even for a prolonged period of 
time. 


ntranuclear inclusion bodies are 
frequently demonstrated from 
scrapings of corneal epithelium in 
experimentally induced and in hu- 
man herpetic keratitis; only in rare 
instances are such inclusions ob- 
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served by light microscopy in either 
keratectomy specimens or enucleated 
eyes from patients with suspected 
herpetic infections. When intranu- 
clear structures suggestive of viral 
inclusions are observed in tissues 
that have been fixed in formalin and 
embedded in paraffin, there is always 
some doubt as to their significance 
because they do not have the “pathog- 
nomonic” features of viral inclusions 
as they are seen in scrapings. 

The purpose of this paper is to re- 
port a case that clinically was thought 
to represent a recurrent ulcerative 
keratitis of herpetic origin. The cor- 
neal epithelium (keratectomy speci- 
men) at the edges of the ulcer showed 
numerous intranuclear inclusions 
that were seen by electron microscopy 
to contain myriad viral particles char- 
acteristic of viruses of the herpes 


group. 
Report of a Case 


Clinical Findings.—A 45-year-old 
white man had had poor vision and dis- 
comfort in his left eye for about two years. 
Ophthalmologic examination revealed a 
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deep central corneal ulcer, peripheral cor- 
neal edema, and anterior uveitis in the left 
eye. The vision was 20/20 OD and count- 
ing fingers OS. The intraocular tension 
was 18.5 mm Hg OD and 12 mm Hg OS. 
The ulceration progressed rapidly, leading 
to an impending perforation. The clinical 
diagnosis was chronic herpetic keratitis. 
Penetrating keratoplasty was performed, 
and the corneal button was fixed in 10% 
formalin. 

Pathologic Findings. — Macroscopical- 
ly, the specimen consisted of a 9-mm cor- 
neal button with a central opacity and a 
large ulcer that involved about two thirds 
of its surface. The tissue was bisected 
through the corneal ulcer. Microscopical- 
ly, the ulcer was broad and deep, with 
such marked thinning of the stroma that 
Descemet membrane protruded through 
the large corneal defect (Fig 1). Only a 
thin layer of necrotic debris containing 
scattered polymorphonuclear leukocytes 


covered the descemetocele. At the edges of 


the ulcer, the epithelial cells contained 
reddish-purple intranuclear inclusions, 
without a clear halo, surrounded by a 
prominent nuclear membrane (Fig 2). 
Occasional multinucleated giant cells 
were also present. Except for the absence 
of a halo, these inclusions were morpho- 
logically consistent with the Cowdry type 
A inclusion bodies of herpes simplex infec- 
tions. Descemet membrane peripherally 
was normal. The endothelium was thin 
and atrophic, with patchy absence of nu- 
clei of endothelial cells. 

Electron microscopic studies of the for- 
malin-fixed paraffin-embedded tissue by a 
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Fig 1.—Keratectomy specimen showing an extensive ulceration of epithelium (between free ar- 
rows) with descemetocele that has almost perforated cornea. Descemet membrane, DM (AFIP Neg 
69-9832; hematoxylin-eosin, x 14). 





Fig 2.—Higher magnification at edges of corneal ulcer (left arrow in Fig 1) discloses severe epi- 
thelial cells, some of which are forming syncytial giant cells (GC) containing intranuclear reddish- 
purple inclusions with margination of nuclear chromatin (free arrow). Underlying superficial stroma 
shows areas of scarring (AFIP Neg 69-9834; hematoxylin-eosin, x 350). 


technique previously described'” were 
undertaken. With the aid of a dissecting 
microscope, the specific area at the edge of 
the ulcer was localized, excised, and repro- 
cessed for electron microscopy. Thin sec- 
tions (about 24) stained with toluidine 
blue revealed the multinucleated epitheli- 
al cells that contained the intranuclear 
inclusions (Fig 3, inset). Sections for elec- 
tron microscopy were stained with uranyl 
acetate and lead citrate and examined in 
an electron microscope. 

The intranuclear inclusions contained 
myriad viral particles surrounded by a 
single membrane (capsids). These inclu- 
sion bodies displaced the nuclear chroma- 
tin to the periphery (Fig 3). Among some 
epithelial cells, numerous extracellular 
viral particles were observed along the 
interdigitations of the plasmalemma of 
adjacent cells (Fig 4). The intracellular 
viral particles possessed an outer envelope 
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that surrounded the capsids, most of which 
contained a central electron-dense mass 
(nucleoid) (Fig 5). Occasional empty cap- 
sids were also observed. No unequivocal 
virions were observed in the keratocytes of 
the superficial layers of the stroma under- 
lying the edges of the ulcer. 


Comment 


Paraffin-embedded sections of for- 
malin-fixed tissue are notoriously 
unrewarding for the demonstration of 
viral inclusion bodies in corneal ul- 
cers. It is, therefore, extremely un- 
usual for the ophthalmic pathologist 
to be able to make an unequivocal 
diagnosis of herpetic keratitis. 

This case illustrates that one can 
demonstrate by electron microscopy, 
even using formalin-fixed paraffin- 


embedded tissue, the causative viral 
agent of an ulcerative keratitis that 
by light microscopy showed highly 
suggestive intranuclear inclusions in 
the corneal epithelial cells. Without 
the magnification and_ resolution 
made possible by the electron micro- 
scope, we would have been unable to 
confirm the diagnosis. As emphasized 
by Morecki and Becker, the use of 
such paraffin sections provides a 
unique opportunity for a retrospec- 
tive study of intranuclear inclusions. 
This was also demonstrated by Hash- 
ida and Yunis‘ in their study of en- 
cephalitic brains that had been stored 
in formalin for six months to nine 
years. These investigators, by elec- 
tron microscopy, clearly differenti- 
ated the inclusion bodies of subacute 
sclerosing panencephalitis (SSPE) 
from those of herpes simplex encepha- 
litis—a distinction that cannot be 
made by light microscopy. Nash and 
Foley, using formalin-fixed autopsy 
material, demonstrated by electron 
microscopy herpesvirus particles 
(their case 11) in the tracheal epi- 
thelial cells in their study of herpetic 
infections of the middle and lower 
respiratory tract. 

With the use of appropriate fixa- 
tives for electron microscopy, herpes- 
virus particles have been demonstrat- 
ed in the epithelial cells and kera- 
tocytes of experimentally infected 
rabbits, as well as in the iris’? and 
cornea‘’* of man. Dawson and co- 
workers’ found herpesvirus particles 
in both epithelial cells and kerato- 
cytes in five of 19 corneal specimens 
(from 16 patients) that were ade- 
quately fixed and processed for elec- 
tron microscopy. Only one specimen 
(patient A) showed inclusion bodies 
in an epithelial giant cell of the 
cornea. 

In our case, no attempt was made to 
study the keratocytes of the middle 
and deeper layers of the stroma. 

Several investigators have studied 
the different stages of viral develop- 
ment and passage of herpesvirus 
through the infected cells by using 
tissue culture techniques and elec- 
tron microscopy.'”'? The sequence of 
cellular events was summarized by 
Walter.'* 

The usefulness of electron micro- 
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Fig 3.—Corneal epithelial cells containing myriad single-membrane- Few virions are present in cytoplasm (arrow) (original magnification 

bounded viral particles, most of which contain central nucleoid. Infected x 26,400). Inset, Multinucleated epithelial cell at edge of ulcer (AFIP Neg 
cell shows margination of nuclear chromatin and prominent nucleolus. 72-12743; toluidine blue, original magnification x 300). 


scopy in the identification of a specific 
virus can be pointed out in the follow- 
ing circumstances: 

1. When by light microscopy typi- 
cal Cowdry type A inclusion bodies 
are observed, electron microscopy, in 
addition to providing confirmatory 
evidence of viral cause, permits differ- 
entiation of specific viral agents (eg, 
herpesvirus group vs paramyxovirus- 
es) that can produce almost identical 
inclusion bodies. 

2. When suggestive intranuclear 
inclusions are present but these are 
not unequivocally of viral origin, 
electron microscopy is a valuable tool 
for confirmation of the diagnosis. 

3. When no inclusion bodies are 
found on histopathologic study but a 
viral origin cannot be excluded be- 
cause of clinical and/or histopatholog- 
ic findings, electron microscopy may 
nevertheless reveal the virus. 

4. When one is dealing with mi- 
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Fig 4.— Numerous viral particles bounded by double membrane are present along interdigita- 
tions of two adjacent epithelial cells. Nucleus (at top left) contains several viral particles (IN) 
bounded by single membrane. Intracytoplasmic (IC) and extracellular (EC) viral particles are also 
present. N, nuclei; D, desmosomes; F, intracytoplasmic filaments (AFIP Neg 72-12744; original 
magnification x 14,500). 
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Fig 5.—Intracytoplasmic viral particles showing electron-dense nucleoid surrounded by inner 


membrane as well as outer membrane or envelope, characteristic of infective mature particle. Emp- 
ty capsid (arrow) is seen at free arrow. Cytoplasmic filaments (F) are typical of these epithelial cells 
(original magnification x 46,500). Inset, Several viral particles with thick, fluffy material attached to 
outer membrane (AFIP Neg 72-12742; original magnification x 63,000). 


nute biopsy specimens that provide 
insufficient material for both light 
and electron microscopy, the tissue 
may be processed initially only for 
electron microscopy. 


This study was supported in part by research 
grants EY-00397 and EY-00133 and training 


Arch Ophthalmol/Vol 90, Nov 1973 


grant EY-00032 from the National Eye Insti- 


tute, National Institutes of Health, Bethes- 
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Laboratory Sciences 
Quantitative 


Conjunctival Bacteriology 


W. Keith Hadley, MD, PhD; Samuel B. Aronson, MD; 


Ernest K. Goodner, MD, San Francisco 


An expandable plastic sponge is used to 
collect a uniform sample of fluid from the 
conjunctival sac. The uptake of fluid by the 
sponge and recovery of particles from the 
sponge is highly reproducible. The kinds of 
bacteria collected by the sponge were the 
same as those collected by a moistened 
swab. Collection with the sponge provides 
a rapid, precise, and highly reproducible 
method of sampling conjunctival bacteria 
in normal and inflamed eyes. This tech- 
nique will be used in the study of the stages 
of disease severity and evaluation of the 
role of therapy in reducing bacterial 
counts. 


N umerous studies have document- 
ed the occurrence and relative 
incidence of various species of bacte- 
ria in the conjunctival sac.'® These 
studies have included, at best, only 
rough estimates of the relative pro- 
portions of different species of bacte- 
ria in samples from numerous pa- 
tients. The major problem in the 
quantitative determination of bacte- 
ria from the conjunctiva is the devel- 
opment of a tear sample collector that 
reproducibly collects a standard sam- 
ple-volume. Although numerous 
methods have been developed for 
measuring tear-flow rate,!®! only the 
methods of Zintz and Schilling’? and 
Mishima et al'® actually measure tear 
volume. However, these methods are 
not easily adapted to the measure- 
ment of sample-volumes in quantita- 
tive studies of bacterial cultures. 

The serial quantitative determina- 
tions of total number of bacteria and 
proportion of different species of bac- 
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teria may potentially serve as useful 
indicators of the effectiveness of 
therapy. 

In this study, a precisely formed 
plastic sponge is used to obtain con- 
sistently uniform samples of fluid 
from the conjunctival sac. Various 
methods of measuring total numbers 
and relative proportions of bacteria 
are investigated. 


Methods 


Description of Sponge.—Precisely 
stamped, hydrophilic, plastic sponges were 
used to obtain samples of fluid from the 
conjunctival sac (Fig 1). The sponges 
measure 2.5 mm in diameter and 1.0 mm 
in length in the dry state and expand to 
nearly 3 mm in diameter and 10 mm in 
length after the uptake of fluid. 

Sample Collection With Sponge.—A 
drop of suspending fluid (approximately 
0.05 ml) was placed on the upper limbus 
and allowed to diffuse into the lower 
conjunctival fornix. The suspension media 
included (1) saline solution containing 
0.5% proparacaine hydrochloride and (2) 
Hanks balanced salt solution (BSS)'* free 
of surface anesthetic. Before instillation, 
each solution was sterilized by filtration 
through a 0.22u pore-size Millipore filter. 
The prefiltration substantially reduced 
the background particles and made the 
solution more suitable for use with the 
30u aperture of the Coulter counter. 
Immediately after the introduction of the 
diluting fluid, the sponge was placed in the 
inferior conjunctival fornix with the use of 
flat-surfaced, fine jeweler’s forceps. The 
sponge expanded rapidly, achieving its 
full length in approximately 10 to 15 sec- 
onds (Fig 2). The sponge was retrieved 
with the forceps, taking care not to com- 
press it, and suspended in 2.0 ml of sterile 
Hanks BSS or in nutrient broth. 

In Vitro Determination of Sampling 
Reproducibility.—Suspensions of poly- 
styrene latex particles (0.054 in diame- 
ter), of Escherichia coli, or of Staphylococ- 
cus epidermidis were prepared in saline 





Fig 1.—Conjunctival sponge discs. Left, Con- 
tracted, in dry state. Right, Expanded follow- 
ing wetting. 





Fig 2.— Sponge in lower conjunctival fornix. 


solution with 0.5% proparacaine and 
Hanks BSS. The number of particles per 
milliliter was counted in a Coulter counter 
using 50u1] samples with a 30u aperture 
and a particle range of 5u to 50u. These 
measurements were compared with actual 
particle counts in a phase contrast hemo- 
cytometer chamber. Several drops of fluid 
containing particles were placed on a plas- 
tic Petri dish. The sponges were allowed to 
expand fully, were picked up with flat-sur- 
faced sterile forceps, and were either 
mixed thoroughly in 10.0 ml of diluting 
fluid or compressed with the forceps so as 
to express the fluid contained in the 


sponge into the diluting fluid. Counts of 


the number of particles in the diluting 
fluid were made before and after the addi- 
tion of the fluid that was removed from the 
sponges. The weight of the sponge before 
and after uptake of saline solution was 
determined on an analytical balance. 

Bacteriologic Methods.— Known vol- 
umes of samples were plated with a bent 
glass rod on blood agar (5% sheep blood in 
trypticase soy base), chocolate agar (1% 
hemoglobin in GC agar base containing 
1% Isovitalex), and a clear medium con- 
taining 0.7% Seakem agarose, trypticase 
soy broth, 1% Isovitalex, and 0.001% hem- 
in. The plates were examined for colony 
morphology with diffuse light and trans- 
mitted light in a dissecting microscope. 
Counts of different colony types were made 
and each colony type was identified by 
standard morphologic and biochemical 
methods. The total count of viable bacteria 
and proportions of different species of bac- 
teria were determined. 

Population Sampling. — Collection 
With Sponge.—The initial tests of the 
sampling technique using the sponge were 
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Table 1.—Particle Recovery From Plastic Sampling Sponge 
Particles in Suspension (Counts/57 mi Sample) 


Type of Sample Counted* 
Background particles recovered 
from sponges in Hanks BSS 
Standard suspensions of particles in 
Hanks BSS 
Particles recovered from sponge after 
uptake of standard suspensions 


*Ten samples used. 
Particle size 0.05. 


Polystyrene Latex? 
324 4 


1782+ 5 


1,705 = 51 





E coli S epidermidis 
32+ 4 ziztt 7 
1063+ 8 2,320+ 10 


996+86 2116+122 





Table 2.—Effect of Proparacaine on Bacterial Viability 


Organism 
Acinetobacter Iwoffi 


(Mima polymorpha) 
Staphylococcus epidermidis 


Corynebacterium 
xerosis 


performed on a population of 15 rabbits 
divided into normal and inflamed conjunc- 
tiva groups. 

Subsequent studies were performed at 
San Francisco General Hospital on pa- 
tients both with and without conjunctival 
inflammation. In these tests, sterile 
Hanks BSS without proparacaine was 
dropped into the conjunctival sac prior to 
application of the sponge. The process of 
introduction and expansion of the sponge 
in the lower conjunctival fornix produced 
only minor discomfort and was apprecia- 
bly less irritating than swab sampling. 

Collection With Swab.— Specimens were 
obtained by swabbing the lower conjuncti- 
val fornix with a calcium alginate swab. 
These specimens were either dispersed in 
a diluting fluid prior to plating or plated 
directly onto the media. 


Results 


In Vitro. —The plastic sponge used 
for collecting specimens in this study 
was received in two different lots dur- 
ing the year of investigation. The 
Sponges were 2.5 mm in diameter and 
weighed 2.40 + 0.06 mg, as measured 
in a sample of 20 sponges from each of 
the two lots. The sponge thickened 
and had a slightly greater initial 
weight when exposed to a humid 
atmosphere. When fully expanded 
with water, the sponge was approxi- 
mately 10 mm in length (Fig 1). 

The reproducibility of water uptake 
by the sponge was tested. Twenty 
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Counts of Viable Bacteria 


Minutes After 
Exposure to Proparacaine 


Original Inoculum/ml 


different sponges from each of the two 
lots were weighed rapidly on an ana- 
lytical balance before and after maxi- 
mum uptake of distilled water. With 
specific gravity of water equivalent to 
one, the difference in gram weight 
before and after uptake of water was 
interpreted as milliliters of water 
retained by the sponge. The sponges 
from lot 1 retained 0.0572 + 0.002 ml 
of water. The sponges from lot 2 re- 
tained 0.0578 + 0.002 ml of water. No 
difference in the final weight of the 
sponge was found when 15, 30, or 60 
seconds were allowed for uptake of 
water. 

The in vitro reproducibility of up- 
take by the sponge and retrieval of 
particles contained within a saline 
suspension was measured by making 
total particle counts of suspensions of 
polystyrene latex (0.05 in diameter), 
E coli, and S epidermidis with a Coul- 
ter counter. Standard suspensions 
were sampled with the plastic 
sponges. After uptake of the standard 
suspension, each sponge was placed 
in an aliquot of Hanks BSS and shak- 
en for one minute. The recovery of 
particles from the sample collected by 
the sponge is represented in Table 1, 
and demonstrates an acceptable 
standard error. 

In Vivo.—Initial experiments for 
recovery of bacteria from rabbit con- 


junctiva used 0.5% proparacaine as a 
diluent. Bacterial isolation in these 
experiments was uniformly negative; 
such inhibition of bacterial growth 
was attributed to proparacaine. Di- 
lute suspensions of bacteria in Hanks 
BSS and 0.5% proparacaine were 
killed within 30 minutes at 23 C, as 
shown in Table 2. When proparacaine 
was excluded from the diluent, recov- 
ery of bacteria from normal rabbit 
conjunctivas was somewhat im- 
proved, but the number of bacteria 
was still small. 

Because of the small number of 
bacteria in the rabbit conjunctival 
sac, tests for reproducibility were 
undertaken using human subjects 
with both inflamed and noninflamed 
eyes. Particle counts in the Coulter 
counter showed that there was ade- 
quate reproducibility in the recovery 
of particles between trials using vari- 
ous samples and sponges. In general, 
inflamed eyes had more particles 
than noninflamed eyes, eg, 4.27 X 107 
vs 1.3 X 10°. However, particle counts 
correlated extremely poorly with the 
total plate counts (viable bacteria) 
from the same specimen. In general, 
viable bacteria counts were less than 
10% of particle counts. (Phase micros- 
copy of the fluid revealed numerous 
amorphous particles of a similar size- 
range as bacteria.) 

The number of culturable bacteria 
that was recovered from a normal 
human conjunctival sac varies from 0 
to 7.5 X 10*/ml. The numbers of bacte- 
ria cultures isolated from 15 nonin- 
flamed human eyes follow: S epider- 
midis, 11; Corynebacterium (aerobic), 
9; Streptococcus (a-hemolytic, not 
group D), 4; Staphylococcus aureus, 3: 
Neisseria catarrhalis, 1: and Acineto- 
bacter lwoffi (Mima), 1. Staphylococ- 
cus epidermidis was the preponder- 
ant microbe found in every case. 


Comment 


The efficiency and reproducibility 
of the sponge collecting method have 
proved to be extremely good for pur- 
poses of quantitative bacteriology. 
The fluid uptake of these sponges has 
proved to be quite uniform from batch 
to batch for sponges manufactured 
over the course of a year. In vivo re- 
producibility is extremely good, once 
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the investigator is acquainted with 
the appearance of the fully expanded 
sponge. Also, there is a high rate of 
recovery of particles and bacteria 
from the sponge after it is shaken in 
diluting fluid. These factors indicate 
that the plastic sponge is a conve- 
nient and precise means for sampling 
conjunctival fluids. 

Until the use of this sponge-collect- 
ing technique, the only method of 
sampling the conjunctival sac had 
been the measurement of tears by 
means of micropipettes. Using the 
micropipette technique, Mishima et 
al! reported a tear volume of Zyl. 
However, the reproducibility of the 
method was not discussed, nor was an 
attempt made to determine its suita- 
bility for use in quantitative bacteri- 
ology. 

In our experiments, a relatively 
large volume of fluid (as compared to 
tear volume) was added to the 
conjunctival sac in order to diminish 
errors due to differences in individual 
tear volume and to allow complete 
expansion of the sponge. The wide 
variation in amount of tear secretion 
among individuals with diseases re- 
quires the addition of an externally 
introduced diluent to achieve repro- 
ducibility from sample to sample. 

Because one may question the kind 
of specimen obtained by the sponge 
method as compared to a swab-col- 
lected specimen, the kinds of bacteria 
recovered by these two sampling sys- 
tems were investigated. It may be 
argued that swab collection applies 
greater pressure to the conjunctiva 
and thus removes superficial epitheli- 
al fragments, which may entrap dif- 
ferent kinds of microorganisms. 
However, in this initial series, no 
significant differences were found in 
the kinds of bacteria recovered from 
the patients by these two methods. 

The use of proparacaine in the di- 
luting fluid proved to inhibit bacteri- 
al growth in both in vivo (rabbit) and 
in vitro studies (Table 2). Reports of 
such inhibitory effects for other topi- 
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cal anesthetics, eg, barbiturates and 
procaine, have appeared frequently 
in the literature.'*:'® Since the sponge 
technique produces so little discom- 
fort, we have been able to use a dilut- 
ing fluid (Hanks BSS) without a topi- 
cal anesthetic. 

Utilization of a particle counting 
technique (Coulter counter), al- 
though reproducible, proved imprac- 
tical for conjunctival samples. The 
disparity between particle counts and 
viable bacteria counts (plate counts) 
was a result of the presence of parti- 
cles in the tear sample that were 
approximately the same size as bacte- 
ria. This material is probably com- 
posed of fibrin aggregates or cell de- 
bris. Similar background material in 
the size range of bacteria has been 
encountered in attempts to use the 
Coulter counter to count the number 
of bacteria in urine.'’. (The material 
is not fibers or particles from the 
sponge since shaking the sponge in a 
Millipore-filtered saline solution does 
not release such material.) Because of 
the presence of this background inter- 
ference in the tear sample, we believe 
particle counting to be of no value. 

The technique that was adopted for 
quantitating bacteria involved appli- 
cation of a known volume of 
conjunctival fluid with a bent glass 
rod onto both blood and chocolate 
agar as well as aclear medium. Colo- 
ny identification and total colony 
plate counts were performed manual- 
ly and total viable bacteria counts 
and proportions of different bacterial 
species were obtained. The spectrum 
of bacteria isolated in our studies is 
comparable to those reported in other 
studies.'* Reproducibility of this 
technique is reasonably good, and al- 
though somewhat laborious, it should 
offer a practical means for quantita- 
tion of conjunctival bacteria. 

This study has been concerned with 
the development of a technique for 
quantitative evaluation of conjuncti- 
val bacteria. Preliminary studies in 
humans indicate that there is a 


marked difference in number as well 
as species of bacteria in conjunctival 
infections. Our subsequent studies 
will evaluate the significance of these 
differences. 


This investigation was supported in part by 
Public Health Service grants EY00246 and 
EY00408. The plastic sponges in this study were 
manufactured on an experimental basis and 
were contributed by Edward Weck and Co., Inc., 
Mystic, Conn. 


References 


1. Axenfeld T: The Bacteriology of the Eye. A 
McNab (trans), London, Bailliere Tindall & Cas- 
sell Ltd, 1908. 

2. Lucic H: Bacteriology of the normal 
conjunctival sac. Am J Ophthalmol 10:829-831, 
1927. 


3. Khorazo D, Thompson R: Bacterial flora of 


normal conjunctiva. Am J Ophthalmol 18:1114- 
1116, 1935. 

4. Rodin FH: Bacteriologic study of human 
conjunctival flora. Am J Ophthalmol 28:306-314 
1945. 

5. Cason L, Winkler CH, Jr: Bacteriology of 
the eye: I. Normal flora. Arch Ophthalmol 51: 
196-199, 1954. 

6. Smith CH: Bacteriology of the healthy con- 
junctiva. Br J Ophthalmol 38:719-726, 1954. 

7. Soudakoff PS: Bacteriologic examination of 
the conjunctiva: Survey of 3,000 patients. Am J 
Ophthalmol 38:374-376, 1954. 

8. Allansmith MR, Ostler HB, Butterworth 
M: Concomitance of bacteria in various areas of 
the eye. Arch Ophthalmol 82:37-42, 1969. 

9. Locatcher-Khorazo D, Seegal BC: Micro- 
biology of the Eye. St. Louis, CV Mosby Co, 1972, 
chap 2. 

10. Wright JC, Meger GE: A review of the 
Schirmer test for tear production. Arch Ophthal- 
mol 67:564-565, 1962. 

11. Nover A, Jaeger W: Kolorimetrische 
Methode zur Messung der Tranensekretion 
(Fluoreszein-Verdiinnungstest). Klin Monatsbl 
Augenheilkd 121:419-425, 1952. 

12. Zintz, R, Schilling T: Ein kolorimetrischer 
Verfahren zur Messung des Flissigkeitzv- 
olumens im Bindehautsack. Klin Monatsbl Au- 
genheilkd 144:393-413, 1964. 

13. Mishima S, et al: Determination of tear 
volume and tear flow. Invest Ophthalmol 5:264- 
276, 1966. 

14. Hanks JH, Wallace RE: Relation of oxy- 
gen and temperature in preservation of tissues 
by refrigeration. Proc Soc Exp Biol Med 71:196- 
200, 1949. 

15. Schmidt RM, Rosenkranz HS: Antimicro- 
bial activity of local anesthetics: Lidocaine and 
procaine. J Infect Dis 121:597-607, 1970. 

16. Kleinfeld J, Ellis PP: Effects of topical 
anesthdtics on growth of microorganisms. Arch 
Ophthalmol 76:712-715, 1966. 

17. Truant JP: Evaluation of various methods 
used for the detection of significant bacteriuria 
in humans. Henry Ford Hosp Med Bull 12:237- 
250, 1964. 


Conjunctival Bacteriology/Hadley et al 


ed 


Transconjunctival Stimulation 


of the Musculus Orbicularis 


David Miller, MD; Alan Kohn, MS: Alfred D. Weiss, MD, Boston 


Electrical stimulation of the palpebral 
conjunctiva of norma! subjects was 
achieved using gold ribbon electrodes 
imbedded in scleral lenses. Various elec- 
tronic parameters and electrode configura- 
tions were altered to find the most efficient 
combination necessary to produce full lid 
closure. The impedance found for trans- 
conjunctival stimulation was one tenth 
that of percutaneous stimulation. Frequen- 
cy of stimulation below 25 pulses per sec- 
ond (pps) was painful. Threshold current 
necessary for full lid closure via transcon- 
junctival stimulation was similar to percu- 
taneous stimulation. Transconjunctival 
stimulation avoids phosphene induction but 
does produce elevation of the globe. Final- 
ly, transconjunctival-stimulating currents 
of greater than 100 pps produced lid anes- 
thesia. 


PoE electrical stimula- 
tion of musculus orbicularis is 
an accepted way of following the 
course of a case of Bell palsy.' How- 
ever, percutaneous stimulation of 
musculus orbicularis close to the 
outer canthus produces phosphenes, 
skin irritation, and an annoying 
sense of shock. 

Theoretically, many of these prob- 
lems could be avoided by transcon- 
junctival stimulation. This study will 
describe the many electrical indica- 
tors investigated in coming to an 
optimal method of transconjunctival 
stimulation. 


Methods 


Initially, the factors needed to produce 
percutaneous stimulation of musculus or- 
bicularis were investigated in two healthy 
subjects as a base line. 
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A low impedance, constant voltage, solid 
State, square wave stimulator, and a Tef- 
lon-sleeved, hand-held electrode was used 
for stimulation. Electrocardiogram con- 
ductive jelly was used to couple the elec- 
trode and the skin. The output of the stim- 
ulator was monitored on the oscilloscope. 
The following factors were explored: (1) 


pulse duration; (2) pulse amplitude; (3) 
skin impedance; (4) subjective reaction: 
and (5) location of electrode placement. 

In order to investigate transconjunctiva! 
stimulation, a number of sclera! shells 
were fitted to the subjects. Proparacaine 
hydrochloride, 0.5%, was instilled into the 
eye before scleral shell insertion. 





Fig 1.—Electrode and lenses used. Upper left, Polymethy! methacrylate shell with corneal portion 
removed and gold disc electrodes. Upper right Polymethyl methacrylate shell with gold ribbon elec- 
trodes. Note minijacks at end of wire leads. Lower left, Silicone elastomer shell with gold ribbon 
electrodes. Lower right, Polymethyl methacrylate shell with band electrodes. Note corrosion o£ 


copper. 


Fig 2.— Pulse amplitudes needed to elicit lid closure at various skin sites for subject 2. 
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Fig 3.—Pulse amplitude vs pulse duration relationship needed to elicit 
a lid closure by cutaneous stimulation. Top curve indicates subject 1; 


bottom curve indicates subject 2. 


The stimulator, with oscilloscope moni- 
toring, was again used for all the transcon- 
junctival stimulation experiments. The 
criterion for response was full lid closure. 

Electrodes.—Into each polymethyl 
methacrylate shell, the following different 
electrode configurations were tried. In 
each case, the electrodes were always 
placed so that they would normally be 
covered by the partially opened lid. 

Circular gold disc electrodes, 5 mm in 
diameter, were first used. The cathode was 
imbedded on the anterior surface of the 
superior scleral portion, and the anode 
was imbedded on the anterior surface of 
the inferior scleral portion (Fig 1). 

Rectangular gold ribbon electrodes 2 
mm wide and 5 mm long were positioned 
on the anterior surface of the superior scle- 
ral shell in the following combinations: 

1. Three cathode ribbons, each spaced 
0.5 mm apart, were placed on the anterior 
superior lateral scleral surface, and one 
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Pulse Amplitude, ma 


1.0 0 0.01 


anode was placed on the anterior medial 
scleral surface. 

2. Two cathode ribbons, each spaced 0.5 
mm apart, were placed on the anterior 
superior lateral scleral surface, and one 
anode was placed nasally. 

3. One cathode ribbon was placed later- 
ally and one anode ribbon was placed me- 
dially (Fig 1). 

Copper conductive tape was cut so that a 
large strip covered the entire superior 
scleral surface and another wide strip 


‘covered the inferior scleral surface of a 


flush fitting shell] (Fig 1). 

Sclera] Lens.—Polymethy] methacry- 
late scleral shells (some with the corneal 
portion removed) were used to house the 
gold electrode configurations mentioned 
(Fig 1). A silicone rubber (Silastic) scleral 
lens, with a triangular gold cathode (1 mm 
base and 5 mm height) and a gold ribbon 
anode (2 X 5 mm), was also used (Fig 1). 

Wire Leads.—A 35-ml, single filament, 





0.02 0.03 0.04 0.05 


Pulse Duration, msec 

Fig 4.—Pulse amplitude vs pulse duration relationship needed to elicit 
a lid closure by perconjunctival stimulation. Top curve at 50 pps;. lower 
curve at 100 pps. 


copper wire, enclosed in silicone sleeving, 
was attached to the electrodes. The wires 
went from the electrodes, past the lateral 
canthus, terminating in minijacks. These 
minijacks were then inserted in female 
connectors mounted on the temple of a 
spectacle. Heavier cable was attached to 
the female connector that then led to the 
output channel of the stimulator. 

Electronic Indicators.—Once maxi- 
mal electrode configuration was estab- 
lished, the following electronic indicators 
were investigated to produce optimal 
transconjunctival musculus orbicularis 
stimulation: 

Impedance was measured by attaching 
the anode and cathode leads to an elec- 
trode impedance meter. Calculations were 
then made to determine the contribution 
of the tear film (across its area as well as 
through its thickness). 

The following parameters were varied 
in the stimulator: (1) pulse duration; (2) 
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pulse amplitude; (3) pulse shape; (4) pulse 
frequency; and (5) voltage needs. 

Subjective Responses.—The sensa- 
tion of the electrical stimulation was eval- 
uated for various pulse amplitudes and 
pulse frequencies. 


Results 


Percutaneous Stimulation. — 
Site.—Figure 2 illustrates the pulse 
amplitudes needed at different skin 
sites. Note the lowest pulse ampli- 
tude needed for complete eye closure 
was at the outer canthus over the lat- 
eral canthal ligament. This is consis- 
tent with the fact that this is the area 
of the motor point. 

Threshold.—Figure 3 illustrates 
the strength-duration relationship 
for two different subjects using a 
pulse frequency of 100 pulses per sec- 
ond (pps). The site of stimulation was 
at the outer canthus. Pulse amplitude 
(milliamperes) is plotted against 
pulse duration (milliseconds) for 
threshold lid closure. The chronaxie 
(pulse duration for twice the rheo- 
base) for subject 1 was 0.2 msec, and 
for subject 2 was 0.15 msec. Thresh- 
old current for infinite pulse duration 
was 3.5 ma for subject 1 and 9 ma for 
subject 2. These results do not differ 
markedly from those in the litera- 
ture.'” 

Impedance.—The impedance for 
this percutaneous stimulation was 20 
kilohms. Since the amplitude was 3 
ma, the required voltage was 20. 

Other Observations.—A one-hour 
session of skin stimulation consis- 
tently produced a skin irritation. 
Most stimulus application close to or 
on the lid induced phosphenes. The 
subjects repeatedly reported a jolting 
sensation whenever the current was 
applied. 

Transconjunctival Stimulation. 
—Scleral Contact Lens.—It was noted 
that the lens had to be specifically 
fashioned for the eye wearing it, ie, 
flush fitting lens. Lenses that did 
not fit well rotated during induced 
blinking. 

Lenses with the central corneal 
area removed were uncomfortable 
and prevented the lid from wetting 
the cornea during blinking. 

Soft silicone lenses could not be 
fashioned with perfectly tapered 
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Fig 5.— Pulse frequency vs pulse amplitude needed to produce full lid closure using perconjunc- 


tival stimulation. 


edges, and tended to produce severe 
palpebral conjunctival irritation. 

Electrodes. — Evaluation of elec- 
trode use: 

1. Composition: Gold tended to 
remain nonreactive and noncorro- 
sive, whereas copper quickly oxidized 
(Fig 1). 

2. Site: With the gold disc elec- 
trodes (one placed under each lid), a 
threshold pulse amplitude of 4 ma 
was needed. This figure was reduced 
to 2.5 ma if two ribbon electrodes just 
lying under the upper lid were used. 
This last arrangement seemed to 
cover a greater number of muscle and 
nerve fibers. 

3. Area: Threshold measurements 
for pulse amplitude and system im- 
pedance were made using three, two, 
or one ribbon cathode, and one ribbon 
anode. From the point of view of total 
efficiency, the configuration with a 
single ribbon cathode performed opti- 
mally. The pulse amplitude of 100 pps 
vs the number of electrodes and pulse 
duration is as follows: one cathode for 
pulse duration of 0.1 msec is 3.5 ma: 
one cathode for pulse duration of 0.03 
msec is 7.1 ma; two cathodes for pulse 
duration of 0.1 msec is 3.3 ma; two 
cathodes for pulse duration of 0.03 
msec is 6.5 ma; three cathodes for 


pulse duration of 0.1 msec is 3.8 ma: 


and three cathodes for pulse duration 
of 0.03 msec is 6.7 ma. 


Impedance measurements were 
also made with the three different 
cathode configurations. Using a pulse 
frequency of 50 pps, a pulse duration 
of 1 msec, and a pulse amplitude of 2 
ma, the following average figures 
were recorded: for one cathode, 2.9 
kilohms; for two cathodes, 2.45 ki- 
lohms; and for three cathodes, 2.40 
kilohms. Further measurements 
showed that when one cathode was 
being stimulated, there was no cur- 
rent recorded at the other ribbon 
cathodes. 

Thus, the area or number of cathod- 
al stimulators have a minimum effect 
on the electronic factors of this prob- 
lem and there appears to be a satura- 
tion effect. 

When a silicone lens, which wets 
poorly, was used, the impedance rose 
to 4.8 kilohms. Impedance measure- 
ments with copper electrodes were 5 
kilohms. 

Strength-Duration Relation.—The 
relationship between pulse ampli- 
tude and pulse duration for a full 
lid closure is plotted in Fig 4 using a 
pulse frequency of 100 pps. Note the 
threshold pulse amplitude is 3.4 ma 
and the rheobase is 0.03 msec. 

Pulse Frequency.—Figure 5 is a 
plot of pulse frequency vs pulse am- 
plitude. With a frequency of 500 pps, 
an asymptotic pulse amplitude of 2.1 
ma was achieved. For practical pur- 


Transconjunctival Stimulation/Miller et al 391 


poses, a frequency of either 50 or 100 
pps gave optimal results. 

Duty Cycle. — Many combinations of 
frequency and pulse duration showed 
that a 20% duty cycle was needed for 
a threshold blink. 

Pulse Shape.—The basic square 
wave pulse was altered in two ways. 
Using an RC circuit in series with the 
stimulator’s output, the square wave 
was rounded off. Secondly, a configu- 
ration of twin pulses? (two pulses 
separated by 1 msec followed by a 
3-msec delay) was used. Neither im- 
pedance nor threshold pulse ampli- 
tude changed with these configura- 
tions. Biphasic wave forms were not 
used because the literature,’ in gen- 
eral, demonstrated no basic advan- 
tage to this form for acute muscle 
stimulation. 

Sensation.—The sensation of pain 
was definitely related to pulse fre- 
quency. Frequencies of less than 25 
pps were painful, and the pain varied 
inversely with the frequency. Conse- 
quently, most of the experiments 
were done at 50 or 100 pps. 

One unexpected finding was the lid 
anesthesia produced at 100 pps. For 
example, using a frequency below or 
at the threshold pulse amplitude, 
subject 1 barely felt the forceful 
squeeze of a pointed jewelers’ forceps 
on the skin of the lid. 

Other Effects.—The previously de- 
scribed electrical stimulation did 
produce a marked increase in lacri- 
mation and “watery” vision. The 
stimulating current also produced a 
slight elevation of the eye and thus 
vertical diplopia. This probably rep- 
resents the phenomenon of spillover, 
in which the excitation current spills 
over onto other muscles. As opposed 
to a natural blink in which the lid 
returns to its primary position quick- 
ly, the lid after electrical stimulation 
returned slowly to the primary posi- 
tion. The wires leading from the elec- 
trodes irritated the tissue at the outer 
canthus after an hour of testing. The 
device was used on two patients with 
completely denervated orbicularis 
muscles as a result of surgery. In both 
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cases, no combination of electrical 
factors could induce a complete lid 
closure, with either percutaneous or 
transconjunctival stimulation. 


Comment 


The impedance encountered with 
transconjunctival electrical stimula- 
tion is only one tenth that of percuta- 
neous stimulation. This ratio is simi- 
lar to that found for the threshold 
pulse amplitude needed for percuta- 
neous stimulation as opposed to direct 
needle stimulation of other muscles 
of the body.® The lower impedance 
found for perconjunctival stimulation 
also suggests that only one tenth of 
the voltage needed for percutaneous 
stimulation is used. This might be 
important if a battery-powered device 
were to be designed for the purposes 
of lid stimulation. 

The circuit diagram of the stimu- 
lating system shows that the tear film 
was very important in conducting the 
current to the tissue. Interestingly 
enough, a poorly wetted silicone lens 
more than doubled the impedance of 
the system. Addition of copious 
amounts of a methylcellulose-saline 
combination to the surface of the sili- 
cone lens was noted to decrease the 
impedance. 

A question that arose during the 
course of the experimentation was 
whether the longitudinal resistance 
of the tear film was shunting the cur- 
rent away from the muscle. In order 
to calculate the longitudinal resis- 
tance of tears, the resistivity of the 
saline film that was 1-mm thick on a 
glass slide was first measured and 
found to be 250 ohm-cm. Next, we 
measured the tear film between con- 
tact lens and lid, to be 44. Knowing 
the area of the lens, the longitudinal 
resistance of the tear film was calcu- 
lated to be 1 megohm. Such a high 
resistance would thus preclude the 
shunting of the current away from 
the muscle. Therefore, this calcula- 
tion proved that the stimulating cur- 
rent must go directly through the 
thickness of the tear film to get to the 


tissue. 

Another finding of the study was 
that high frequency stimulation was 
less painful than low frequency stim- 
ulation. Apparently, this phenome- 
non depends upon the fact that pain is 
related to impedance® level and im- 
pedance is inversely proportional to 
frequency.‘ 

A second aspect of the subjective 
sensation associated with electrical 
stimulation was that high frequency 
current also masked painful stimuli. 
This finding is supported by the work 
of Sweet and Wepsic, in which elec- 
tronic stimulators are placed over the 
appropriate area of spinal cord to re- 
lieve various clinical conditions of 
intractable pain. This whole area 
may have greater application in the 
field of local ophthalmologic anesthe- 
sia and should be proved further. 


This work was supported in part by research 
grant EY-00208-11 and training grant E Y-0043- 
05 from the National Eye Institute and by the 
Massachusetts Lions Eye Research Fund, Inc. 

The stimulator used in this study was a Grass 
model S-48 and the electrode was a Grass prod- 
uct provided by Grass Instrument Co., Quincy, 
Mass. 

Michael A. Lemp, MD, provided technical and 
conceptual contributions to this study, and Claes 
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Changes in Orbital Dimensions 
Following Enucleation 


Leonard Apt, MD, Sherwin Isenberg, Los Angeles 
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Studies on the effect of enucleation on 
orbital volume in humans have been retro- 
spective and may not be truly accurate. 
Prospective studies in rabbits and cats 
have been inappropriate when applied to 
humans since their orbits are incomplete in 
contrast to the closed human orbit. Be- 
cause of their closed orbits, sheep were 
chosen as a model for humans. An addition- 
al advantage is their rapid skeletal matura- 
tion. Five lambs underwent enucleation of 
one eye between 7 and 21 days of age. The 
other eye served as a control. Animals 
were killed after full maturation. Compar- 
ing the orbital volume of each side using 
the orbital imprint method revealed the 
enucleated side averaged 35% smaller 
than the control side. If possible, the oph- 
thalmologist should postpone elective enu- 
Cleation until orbital bone maturation is 
complete. 


he effect of enucleation in infancy 
and early childhood on subse- 
quent orbit development has been of 
interest to ophthalmologists because 
of the facial disfigurement that may 
result. Only retrospective studies on 
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this subject have been done on hu- 
mans.' We preferred a controlled pro- 
spective study of an appropriate ani- 
mal model. Sarnat and Shanedling,? 
Thomson,” and Wesseley* have per- 
formed studies on rabbits, but the 
rabbit is not the best choice as a mod- 
el for humans. The rabbit has an 
open orbit and makes determination 
of orbital volume difficult. The rabbit 
lacks closure of the temporal side of 
the union of the zygomatic process of 
the frontal bone and lacks the frontal 
process of the zygomatic bone of 
humans.* The cats used by Kennedy! 
also have an open orbit. Sheep, on the 
other hand, have a closed orbit, and 
thus, they are a more appropriate 
model for humans. Sheep also have 
the advantage of rapid skeletal matu- 
ration. They were therefore chosen as 
subjects to determine the effect of 
enucleation on orbital development. 


Materials and Methods 


An enucleation of the right eye (OD) 
was performed on five lambs (Ovis aries), 
under general anesthesia, at between 7 
and 21 days of age. The left eye (OS), in 
each case, was left intact to serve as a con- 
trol. At 1 year of age after full maturity, 
each animal was killed. Skulls were pre- 
pared by fixing in 70% alcohol, removal of 
all nonosseous structures, and boiling. Six 
linear measurements of the orbits were 
made on each lamb as follows: the vertical 
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Fig 1.—Linear measurements of orbit and skull. Numbers in figure refer 


to numbers listed in Table. 





Fig 2.— Skull with imprints removed. Volume of right imprint (at left) is 
19.2 ml; volume of left imprint (at right) is 31.9 ml. Difference in volume 


between two imprints is 39.3%. 


Linear and Volumetric Measurements of the Orbits and Skulls* 


Vertical orbital diameter 

Horizontal orbital 
diameter 

Anterior orbital margin 
to most anterior point 
of skull 


Posterior orbital margin 
to most posterior point 
of skull 


Inferior orbital margin 
to most inferior point 
of skull 

Superior orbital margin 
to most superior point 
of skull 


Orbital Volume, cc 47.9 


26.8 





*Measurements are expressed in millimeters unless stated otherwise. 


+OD indicates right eye; OS, left eye. 


and horizontal diameters of the orbital 
opening, and the distance from the most 
anterior, posterior, superior, and inferior 
points on the skull to the nearest orbital 
margin (Fig 1). In addition, the volume of 
each orbit was measured by the imprint 
method developed by Sarnat.® Dental im- 
print material was mixed with a catalyst 
and vacuumed to remove air bubbles. All 
orifices in the orbit were sealed with box- 
ing wax. The imprint material was slowly 
poured into the orbit and allowed to hard- 
en for 24 hours. The imprint was then 
trimmed and removed (Fig 2). The specific 
gravity of the imprint material was deter- 
mined. Dividing the weight of the imprint 
by the specific gravity of the imprint ma- 
terial resulted in the volume of the im- 
print. 
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Results 


The linear measurements, volu- 
metric determinations, and mean 
percent difference between the exper- 
imental OD and the control OS for 
each determination are shown in the 
Table. The enucleated orbit showed a 
decreased orbital diameter of about 
equal magnitude in both the vertical 
and the horizontal axis. The other 
four linear measurements revealed 
the entrance of the enucleated orbit 
was displaced primarily anteriorly 
and inferiorly relative to the control 
side (Fig 3 and 4). It is of interest that 
horn growth on the enucleated side 
was decreased relative to the control 


Mean 
Difference 


side. Volumetric comparison of the 
orbits revealed a mean reduction of 
35% when the enucleated orbit was 
compared to the control orbit. 


Comment 


Until Sarnat’s study® reported in 
1970, methods to determine orbital 
volume had been generally unsatis- 
factory. Unsolid substances such as 
sand or liquids do not allow for the 
unevenness of the orbital entrance. 
Roentgenographic methods make 
assumptions about the orbit’s true 
shape and thus introduce inaccu- 
racies. Because Alexander and co- 
workers’ could find no consistent cor- 
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Fig 3.—Control side of skull. 


relation between roentgenographic 
and sand techniques to determine 
orbital volume, Kennedy! used roent- 
genograms to make only linear mea- 
surements of the human orbit. There- 
fore, linear measurements as done in 
roentgenographic studies, cannot be 
used to accurately determine orbital 
volume because of the orbit’s irregu- 
lar shape. However, the trend demon- 
strated by linear measurements can 
be generally applied to volume mea- 
surements. 

Sarnat® used dental imprints be- 
cause they conform to the orbital con- 
tours, conform to the orbital en- 
trance, allow for removal without 
damaging the skull, and allow for 
volume determinations by prior de- 


termination of the specific gravity of 


the imprint material. Sarnat felt that 
any error could be reduced by using a 
skull with less orbital openings and 
by using an imprint of large volume. 
Sheep, therefore, are preferable to 
rabbits since their orbit is closed and 
their orbital volume is large, averag- 
ing 43 cc, which is 13 cc larger than 
human orbits. 

Mann’ has implied that, except for 
anophthalmia, orbital size is not af- 
fected by the globe. Others have felt 
that the globe’s presence is necessary 
for the normal development of the 
orbit.*!' Our data confirms the latter 
view. In this study, the orbits on the 
side of the enucleation averaged 35% 
less in volume than the control side. 
The small volume is consistent with 


the decreased linear measurements of 


the enucleated orbit. The volume dif- 
ference found in sheep was larger 
than that reported for rabbits, cats, 
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Fig 4.—Side of enucleation in same skull as in Fig 3. 


and in some human studies.' Hare!” 
roentgenographically compared two 
cases of congenital bilateral anoph- 
thalmus with normal controls and 
reported an orbital volume difference 
of 58%. Hare based his calculations 
on considering the orbit as a cone, 
which is not truly accurate, and 
therefore, his figure may be erro- 
neously high. 

In assessing the figures given by 
other studies on human subjects for 
orbital difference, it is important to 
bear in mind that many of these sub- 
jects have received radiation therapy. 
The amount of radiation given is 
usually sufficient to slow down bone 
growth. In the treatment of bilateral 
retinoblastoma, for example, after 
one eye is enucleated, the opposite 
eye is often irradiated using a tumor 
dose of more than 4,000 rads.'* This 
amount of radiation is more than the 
amount reported to retard bone 


growth (1,000 rads" and 2,400 rads'*). 


With radiation causing a decrease in 
bone growth of the nonenucleated 
orbit, one would expect the difference 
in volume between the enucleated 
and nonenucleated orbits to be less in 
infants with retinoblastoma.'® 

With as large a reduction in orbital 
volume as 35% following enucleation, 
it would be wise for the surgeon to 
postpone an elective enucleation un- 
til bone growth of the orbit is com- 
plete. Whitnall'’ and Keeney’! agree 
that human, orbital, bony growth is 
not complete until puberty. 


The Dow Corning Company, Midland, Minn, 
supplied the Silastic-A-RTV dental imprint 
material for the study. 
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Registry of Interesting Cases 


Bilateral Meningococcal Endophthalmitis 


Allan D. Jensen, MD, Michael A. Naidoff, MD, Baltimore 


A 7-year-old black girl had meningococ- 
cemia and bilateral endophthalmitis with 
acute glaucoma. Early recognition and 
treatment with penicillin G, chlorampheni- 
col, and prednisolone acetate 1% restored 
normal visual acuity. The acute rise of 
intraocular pressure resulted in the post- 
congestive triad of iris atrophy, glaukom- 
flecken, and iris pigment dispersion. 


| es irinare re is recognized as 
an unusual complication of me- 
ningococcemia. Although the inci- 
dence of meningococcal infections and 
subsequent blindness from ocular in- 
volvement have decreased markedly 
with the advent of sulfa drugs and 
antibiotics, early recognition and 
therapy are still necessary to prevent 
complications and death. 

To emphasize that early and ag- 
gressive systemic and topical therapy 
may prevent blinding complications 
and death, this case of meningococ- 
cemia associated with bilateral met- 
astatic endophthalmitis and acute 
glaucoma is reported. 


Report of a Case 


A 7-year-old black girl was well until 
Feb 1, 1969, when she had vomiting, loose 
stools, and lethargy. On the following day, 
she became febrile, and petechiae ap- 
peared on her back, spreading to involve 
the entire body. On the third day, she 
complained of photophobia and was 
brought to the Johns Hopkins Hospital. 

At the time of examination, her temper- 
ature was 38.3 C, her pulse was 120 beats 
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Fig 1.—On admission, examination revealed moderate conjunctival injection with petechial 


SS 


hemorrhages, slight white exudate, and diffuse corneal haze bilaterally. 


per minute, her respirations were 28, and 
her blood pressure was 150/70 mm Hg. 
She was lethargic but oriented. Positive 
findings were limited to the skin and eyes. 
Ecchymotic spots that were 2 to 3 mm in 
size, flat, and confluent were distributed 
uniformly over her body. Results of neuro- 
logic examination were normal. 

Ocular examination, with fair coopera- 
tion, showed a visual acuity of light per- 
ception only in the right eye and counting 
fingers in the left eye. The eyes were 
symmetrically involved with moderate 
conjunctival injection, multiple petechial 
hemorrhages, and slight whitish exudate. 
The corneas were grossly cloudy (Fig 1). 
Extraocular motions were full. Slitlamp 
examination revealed bullous keratopa- 
thy, stromal edema, and large yellow ker- 
atic precipitates. The anterior chambers 
showed marked flare and cells but no hy- 
popyon. The irides were flat and had mul- 
tiple posterior synechiae; pigment was 
deposited on the anterior lens capsules. 
Intraocular tension was 43 mm Hg on the 
right, and 54 mm Hg on the left. Ophthal- 


moscopically, the optic-disc outlines were 
barely visible. 

Laboratory values included a hemato- 
crit reading of 36% and a white blood cell 
count of 18,000/cu mm, with 18% juve- 
niles, 76% polymorphonuclear leukocytes, 
4% lymphocytes, and 1% monocyte. The 
urine showed protein (1+). Lumbar punc- 
ture results were normal on the day of 
admission and on repeat tap the following 
day. Stains and cultures of the cerebrospi- 
nal fluid, the conjunctival and cutaneous 
petechiae, nasopharynx, throat, and urine 
were negative. Neiserria meningitidis was 
cultured from the blood. 

The impression at the time of admission 
to the hospital was meningococcal septice- 
mia with bilateral endophthalmitis. Treat- 
ment with a 1.2-million unit dosage of 
penicillin G every six hours and a 500-mg 
dosage of chloramphenicol every six hours 
was instituted. Ocular therapy consisted 
of dosages of chloramphenicol, 0.5%, and 
prednisolone acetate, 1%, every four 
hours; 1% atropine sulfate, and 1% epi- 
nephry! borate, every 12 hours to each eye; 
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Fig 2.—On second hospital day, central four fifths of corneas remained 
whitish-gray, while periphery cleared. 


and orally administered acetazolamide, 
250 mg, every six hours. 

On the second hospital day, the central 
four fifths of the corneas appeared whitish 
gray, with a much clearer area adjacent to 
the limbus (Fig 2). Intraocular pressures 
remained elevated. Therapy with orally 
administered prednisone, 5 mg every six 
hours, was begun. By the third hospital 
day, the patient was afebrile and showed 
increasing responsiveness. Acetazolamide 
and epinephry! borate therapy was discon- 
tinued on the eighth day, when the cor- 
neas continued to clear, the intraocular 
tensions were normal, and visual acuity 
was 20/100 in each eye. Slitlamp examina- 
tion revealed mild stromal edema, folds in 
the Descemet membrane, and moderate 
flare and cells in the anterior chambers. 
The pupils were widely dilated, with a few 
posterior synechiae. Iris atrophy was no- 
ticed for the first time. Irregular, flat, 
white opacities were present beneath the 
anterior lens capsules. The anterior vitre- 
ous showed moderate cells, and there was 


retinal edema with slight sheathing of 


vessels bilaterally (Fig 3). 

All antibiotics and atropine were discon- 
tinued 14 days after admission to the hos- 
pital. As the vitreous inflammatory reac- 
tion cleared, the corticosteroids were ta- 
pered and finally stopped 21 days after 
admission, when visual acuity was 20/20 
in each eye. The pupils remained fixed and 
dilated and were unresponsive to pilocar- 
pine hydrochloride. Scattered areas of iris 
atrophy were seen. Glaukomflecken were 
present beneath the anterior lens cap- 
sules, both centrally and peripherally (Fig 
4). The anterior chambers were clear. Gon- 
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Fig 3.—Ophthalmoscopic examination revealed retinal edema with 


slight sheathing of vessels bilaterally. 


ioscopy revealed open angles without pe- 
ripheral anterior synechiae, but with 
marked pigment deposits in the angle. The 
retinal edema and sheathing of vessels 
around the posterior poles slowly resolved 
leaving irregular serpiginous gray pat- 
terns that are similar to the picture of 
“white without pressure” seen in the pe- 
ripheral retina of some people (Fig 5). The 
discs showed 25% cupping, and visual 
fields were full. The examination has re- 
mained unchanged over a two-year, fol- 
low-up period. 


Comment 


Meningococcal ocular infections 
have been classified into three 
groups: (1) those occurring without 
meningitis; (2) secondary cases, oc- 


curring during or after an attack of 


meningitis; and (3) those cases in 
which meningitis follows the ocular 
infection.’ It is not rare for the ocular 
symptomatology to precede the men- 
ingitis, and in these cases, the oph- 
thalmologist may play a preventive 
role. 

The incidence of meningococcal 
infections in the United States during 
the past decade varied between 1.18 
and 1.77 cases per 100,000 people per 
year.” The incidence of ocular compli- 
cations is low, ranging from 0.5% to 


5.7% of cases.** About one third of 


these have bilateral ocular involve- 
ment, endophthalmitis usually occur- 
ring from the second to the 12th day 


after the onset of symptoms. 

The presenting signs of endoph- 
thalmitis may be those of a mild 
inflammation but are usually those of 
a suppurative infection, with iritis, 
hypopyon, and vitreous inflamma- 
tion. Without adequate treatment, 
the result is usually a blind eye with 
vitreous abscess, cyclitic membrane, 
and retinal detachment.’ Several 
cures of meningococcal endophthal- 
mitis, with and without antibiotic 
therapy, have been _ reported.?°:7:!° 
Early treatment is necessary to re- 
duce complications and mortality, as 
evidenced from Smith’s series.!! 

Recommendations for treatment 
of meningococcal meningitis vary. 
Dineen’? recommends intravenously 
administered sulfadiazine, with an 
initial dose of 0.1 gm/kg followed by a 
maintenance dosage of 2 gm every 
eight hours, to be given in 1/6 M lac- 
tate. However, due to the existence of 
sulfa-resistant strains? Feldman! 
suggests intravenously administered 
penicillin G, 12 to 15 million units/ 
day for an adult. Combined thera- 
py of 1 million units of intravenously 
administered aqueous penicillin G 
every two to four hours and sulfadi- 
azine, 150 mg/kg/day, would appear 
to be the most certain to cover all 
strains.'t Chloramphenicol was used 
in our case because of its excellent 
penetration into the eye, because of 
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Fig 4.—Three weeks after acute infection, pupils were widely dilated, 
with patches of iris atrophy. Lenses had small, irregular patches of white 


subcapsular opacities (glaukomflecken). 


the awareness of reports of sulfa-re- 
sistant strains of N meningitidis, and 
because the diagnosis was not secure 
when therapy was instituted. 

Prednisone therapy was used at the 
suggestion of the ophthalmologist 
because of the severity of the endoph- 
thalmitis. The antiinflammatory ac- 
tivity of the corticosteroid may be 
important in preventing the cica- 
tricial complications that are second- 
ary to endophthalmitis. 

Our case is interesting from several 
viewpoints. The central corneal 
clouding seen early in the disease 
probably represents the “parenchym- 
atous keratitis,’ which is referred 
to in the old literature as being asso- 
ciated with this condition.'® The cor- 
neal edema and clouding appear to be 
secondary to the marked iritis, kerat- 
ic precipitates, and increased intra- 
ocular pressure. The interesting as- 
pect of this keratitis was the periph- 
eral rim of clear cornea and the fact 
that the cornea totally cleared, which 
was probably due to the patient’s 
young age. 

Also remarkable is the residual 
postcongestive triad of iris atrophy, 
iris pigment dispersion, and glaukom- 
flecken, which has been reported to be 
pathognomonic of previous attacks of 
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angle-closure glaucoma. Our case 
confirms the observations of Gitter, 
Harris, and Galin,'® who recently 
emphasized that this triad may be 


found after any sudden increase of 
regardless of 


intraocular pressure, 
the cause. 

Finally, our patient was left with a 
peculiar geographic whitening of the 
retina of the posterior pole, similar to 
the picture of white without pressure 
seen in the periphery of some normal 
eyes. Whether the whitening is a re- 
sult of direct bacterial invasion, in- 
creased intraocular pressure and is- 
chemia, or an allergic phenomenon, 
or whether it was present prior to the 
endophthalmitis is conjectural. 


Key Words. — Endophthalmitis; menin- 
gitis; meningococcemia. 


Nonproprietary Name and 
Trademarks of Drug 


Epinephryl borate — Epinal, Eppy. 
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Fig 5.—After resolution of retinal edema, irregular serpiginous gray pat- 
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Uveal Effusion 


II. Report of a Case With Analysis of Subretinal Fluid 


Robert J. Brockhurst, MD, Kwok-Wai Lam, PhD, Boston 


A case of massive uveal effusion showed 
typical secondary retinal detachments with 
shifting fluid, retinal exudates, and total ret- 
inal detachments. Analysis of the sub- 
retinal fluid revealed a protein content 
more than three times that in plasma, and 
predominantly consisting of albumin. It 
seems reasonable to assume that the 
protein-rich fluid explains the phenomenon 
of “shifting fluid.” The subretinal fluid 
showed no Cells, low potassium content, 
and only plasma acid phophatase isoen- 
zyme, indicating that the subretinal fluid 
was not an inflammatory exudate. 


y» effusion is a relatively rare 
type of ocular disease that oc- 
curs primarily, but not exclusively, in 
male patients. The important diag- 
nostic features have been reported 
previously.’ These include secondary 
bilateral retinal detachment with 
remissions and relapses; an associa- 
tion with systemic medical disorders, 
such as diabetes, collagen disease, 
endocrine disorders; and an elevation 
in the cerebrospinal fluid protein lev- 
el. None of the hallmarks of Harada 
disease, such as alopecia, poliosis, vit- 
iligo, dysacousia, and lymphocytosis, 
exist in the cerebrospinal fluid. The 
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Fig 1.—Retinal exudates in posterior pole in 
uveal effusion. 


eye affected with uveal effusion is 
generally a white eye with little or no 
sign of inflammatory disease in the 
anterior segment. Glaucoma may be 
present at some stage of the disease, 
usually when there is total massive 
retinal detachment and when the 
iris-lens diaphragm is displaced ante- 
riorly, compromising the angle. The 
retina shows the typical characteris- 
tics of secondary retinal detach- 
ment,” consisting of smooth convex 
elevations without retinal breaks, 
fixed folds, or other signs of vitreous 
traction, or preretinal membrane for- 
mation. Occasionally, retinal exu- 
dates are seen (Fig 1). When the 
detachment is not massive, the phe- 


nomenon of “shifting fluid,’ charac- 
teristic of secondary retinal detach- 
ments, is always present and very 
striking. The subretinal fluid gravi- 
tates to the dependent part of the 
globe, and it can be made to flow 
rapidly to previously attached areas 
of the retina by merely positioning 
the patient’s head so that these areas 
become dependent (Fig 2). 

The explanation for the “shifting 
fluid” phenomenon has generally 
been attributed to two factors: first, 
the absence of any significant vitre- 
ous traction or preretinal membrane 
formation, and second, the hypothesis 
that the subretinal fluid is extremely 
viscous and heavy, presumably due to 
a high level of protein material. To 
date, no evidence exists to support the 
latter portion of this explanation. It is 
the purpose of this paper to report a 
case of uveal effusion and the results 
of analysis of the subretinal fluid. 


Report of a Case 


A 41-year-old woman had a six-month 
history of bilaterally decreased vision. 
Past history revealed systemic hyperten- 
sion for several years, and the disease was 
controlled well with reserpine and chlo- 
rothiazide (Diuril) therapy. Ovarian ade- 
nomas had been removed five years pre- 
viously. A two years’ persistent elevation 
of the white blood cell (WBC) count to lev- 
els as high as 30,000/cu mm was found to 
be due to absence of splenic function. 

When her ocular symptoms began, “ede- 
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Fig 4.—Comparison of electrophoresis pat- 
terns of serum proteins and subretinal fluid 
protein in uveal effusion: left, 2.5 ul of serum; 
right, 0.5 al of subretinal fluid. Note that sub- 
retinal fluid is predominantly albumin. 


ma of the maculas” was diagnosed and 
methylprednisolone, 64 mg every other 


, , ; l day, was prescribed. In spite of this treat- 
Fig 2.— Diagram showing how secondary detachment subretinal fluid gravitates to dependent ment, her condition worsened. 

portion of globe. Center diagram represents eye in normal supine position. When eye is rotated to- E : ; led T, PRE 

ward 9-0’clock position (A), subretinal fluid moves toward 9 o'clock; when rotated toward 12-o'clock xamination revealed A well-cevelope 

position (B), fluid moves toward 12 o'clock, etc. and nourished woman, and the general 


physical examination was essentially 
negative, the blood pressure being 110/70 
mm Hg. Vision with correction measured 
20/100 OD and counting fingers at 4 feet 
OS; neither eye improved by pinhole 
correction. The intraocular pressure, the 
anterior segments, and the anterior 
chamber angles were normal in both 
eyes. Both vitreous bodies showed su- 
perior detachments of the hyaloid mem- 
brane but were free of inflammatory cells 
and membrane formation. Both retinas 





Fig 3.—Stereo-photographs showing total secondary retinal detachment behind crystalline lens. 


showed an almost total secondary-type 
retinal detachment with smooth convex 
ballooning elevations of the retina. When 
the head was placed appropriately, the 
fluid could be made to shift rapidly into 
areas previously attached. In the posterior 
pole, there were yellowish, confluent reti- 
nal exudates. In the right eye, the macula 
itself was free of exudates and was almost 
flat with the patient in the sitting position, 
explaining the relatively good vision 
found. 

Results of the following laboratory 
studies were within normal limits: chest x- 
ray film, electrocardiogram, Hinton test, 
uric acid value, glucose tolerance test, an- 
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Fig 5.— Similarity of acid phosphatase isoen- 
zyme activity in plasma (left) and subretinal 
fluid (right) in uveal effusion. 


tistreptolysin 0 titer, antinuclear antibody 
titer, latex fixation test, skin purified pro- 
tein derivative and histoplasmin tests, 
and routine urinalysis. Nose and throat 
cultures revealed Staphylococcus albus. 
The WBC count was 20,900/cu mm, with 
normal differential count, a hemoglobin 
level of 13.8 gm/100 ml, and a platelet 
count of 423,000/cu mm. The initial total 
protein value was 6.0 gm/100 ml, 64% of 
which was albumin. A Toxoplasma in- 
direct hemagglutination test was positive 
in a dilution of 1:128. Lumbar puncture re- 
vealed normal dynamics and fluid analy- 
sis, but the total protein level was 90 mg/ 
100 ml; no cells were present in the cere- 
brospinal fluid. 

The patient was given prednisone, 100 
mg per day for one week, orally, and then 
100 mg every other day; in addition, cyclo- 
phosphamide (Cytoxan), 50 mg/day, was 
also prescribed. After six weeks of treat- 
ment, the detachments were worse and 
vision was reduced to counting fingers at 2 
feet in each eye. The patient was therefore 
admitted for drainage of subretinal fluid 
and injection of saline solution into the 
vitreous cavity of the right eye. At the 
termination of surgery, the retina was 
attached. Within five days, fluid began to 
reappear, and three weeks after drainage 
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the retina was once again totally de- 
tached. Subsequent treatment has includ- 
ed (1) a course of azathioprine, which had 
to be stopped because of depression of the 
WBC count to 3,000/cu mm; (2) intrave- 
nously administered convalescent serum 
from another patient who had recovered 
from uveal effusion; and (3) a three 
months’ course of pyrimethamine and sul- 
fadiazine, all without effect. At present, 
the retinas are totally detached, touching 
the posterior surface of the lens (Fig 3). 


Analysis of Subretinal Fluid 


Protein concentrations were deter- 
mined by the method of Lowry et al, 
using bovine serum albumin as a 
standard. In addition, protein electro- 
phoresis and sodium and potassium 
concentrations were determined in 
the subretinal fluid and plasma. Acid 
phosphatase isoenzyme analysis was 
performed using the acid gel system 
described by Li et al.® 

The unique feature of the subreti- 
nal fluid in this case of uveal effusion 
was the high protein concentration, 
265 mg/ml or 26.5gm/100 ml. Almost 
the entire protein content was album- 
in (Fig 4). In contrast, the plasma pro- 
tein concentration was 80 mg/ml or 
8.0 gm/100 ml. Sodium and potassium 
concentrations in the subretinal fluid 
were 118 and 4 mEq/liter, respective- 
ly, lower than in the plasma (sodium. 
143 mEq/liter; potassium, 5.9 m 
Eq/liter). Examination by light mi- 
croscopy failed to reveal any cellular 
structures in the subretinal fluid. 
Acid phosphatase isoenzyme studies 
revealed only one acid phosphatase 
isoenzyme, which was identical to 
that found in plasma (Fig 5). 


Comment 


Smith and Douty showed that se- 
rum albumin concentration in the 
subretinal fluid in cases of rhegmato- 
genous retinal detachment increases 
with the duration of the detachment.*® 
However, in most cases the protein 
level was less than 20% of the protein 
concentration in the plasma, and in 
no cases did it exceed the level in 
plasma. The protein level in our case 
of uveal effusion, which is more than 
three times that in the plasma, is 
unusual. The protein-rich subretinal 
fluid may well explain the “shifting 
fluid” phenomenon, which is typical 


of secondary retinal detachments. 
Since the entrance of plasma proteins 
into the extravascular spaces is con- 
trolled by the pore size of vesicles re- 
sponsible for their transport and by 
the permeability of the basement 
membrane, it would be expected that 
albumin (molecular weight, 68,000) 
would be present in larger proportion 
than larger proteins, such as fibrino- 
gen (mol wt 360,000). Macroglobulin 
(mol wt, 800,000) is almost excluded 
completely from interstitial fluid. 
Since no distinct protein band was 
observed in the globulin region in 
this case, the uveal capillaries were 
apparently capable of retaining the 
larger plasma proteins. 

The absence of cells, the low potas- 
slum concentration, and the finding 
of only the acid phosphatase isoen- 
zyme present in plasma indicate that 
the subretinal fluid in uveal effusion 
is in no way typical of inflammatory 
exudate. Previous reports by Li et al? 
showed that at least five acid phos- 
phatase isoenzymes are present in 
leukocytes or tissue cells. If the sub- 
retinal fluid were the result of an ac- 
tive inflammatory process with ma- 
crophage invasion and cellular dam- 
age, one would expect more than one 
acid phosphatase isoenzyme in this 
fluid. 


This study was supported by Public Health 
Service research grant EY-00227 from the Na- 
tional Eye Institute. 


Nonproprietary Name and 
Trademarks of Drug 


Azathioprine — Imuran. 
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Subconjunctival Nodules 
After Amphotericin B Injectior 


Medical Therapy for Aspergillus Corneal Ulcer 


LTC Randall W. Bell, MC, USA, LTC John P. Ritchey, MC, USA, Washington, DC 


A case of fungal ulcer of the cornea re- 
solved after a variety of therapeutic meas- 
ures, which included amphotericin B and 
nystatin, were used. Amphotericin B was 
administered by subconjunctival injections 
in a total dose of 7.5 mg, which resulted in 
a severe conjunctival reaction. A unique 
complication following this therapy was the 
development of subconjunctival nodules. 
These were removed and found to contain 
fibrosing histiocytic areas with intracellu- 


lar deposits of rod-like PAS-positive ma- 


terial, possibly amphotericin B or a break- 
down product of it. Although the conjuncti- 
val lesions resolved uneventfully, clinicians 
should be aware that subconjunctival in- 
jection of amphotericin B may result in 
permanent yellowing of the conjunctiva 
and that when dosage exceeds 5 mg and 
the drug is injected subconjunctivaily, the 
development of salmon-colored, raised 
nodules may be anticipated. 


his paper will discuss a case of 
Aspergillus corneal ulcer treated 
with a variety of therapeutic modali- 
ties, including Nystatin (Mycostatin) 
and amphotericin B. The. complexi- 
ties in treating ocular fungus disease 
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are illustrated. A unique feature of 
this case is the occurrence of subcon- 
junctival nodules, which were sus- 
pected microscopically to have result- 
ed from subconjunctival administra- 
tion of amphotericin B. In treating 
ocular mycotic disease there is still 
dispute as to the efficacy of the sub- 
conjunctival route.“ In spite of the 
complications to be presented, the 
subconjunctival administration of 
amphotericin B in this case appeared 
to be of value in the eventual cure. 
Clinicians should be aware of the 
peculiar solubility of amphotericin B 
and the extreme reaction it provokes. 


Report of a Case 


Present IlIness.—A 22-year-old male 
lieutenant developed a conjunctivitis OS, 
which was treated topically with a prepa- 
ration containing dexamethasone, sodium 
phosphate, and neomycin sulfate 
(Neodecadron drops) in a remote area in 
the Republic of Vietnam. Four days later, 
a dendritic figure was noted. Ether cauter- 
ization was performed and idoxuridine 
therapy was begun. The anterior chamber 
showed flare (4+) and many cells. The pa- 
tient was hospitalized after one week of 
therapy, for vision deteriorated to count- 
ing fingers, and a central corneal ulcer 
developed. Triamcinolone acetonide 
(Kenalog) was administered subconjuncti- 


vally, with some resolution of the anterior 


chamber reaction. Topical application of 
chloramphenicol, neomycin sulfate, poly- 
myxin B sulfate, bacitracin, and atropine 
sulfate drops was started, and prednisone, 
80 mg every other day, was administered 
orally. During the second week of hospital- 


Nodules After Amphotericin B Therapy/Bell & Ritchey 


ization, steroid therapy was discontinued 
and amphotericin B solution was adminis- 
tered as topical drops, since the clinical 
picture changed to one of suspected fungal 
ulcer. On transfer to Japan, amphotericin 
B was administered subconjunctivally. In 
Vietnam, the initial corneal scrapings 
were negative for fungi but grew Staphylo- 
coccus epidermidis. Subsequent corneal 
scrapings and cultures showed Aspergillus 
species, which was at first thought to be a 
contaminant. Iodine cautery was per- 
formed on the lesion. Therapy with satu- 
rated solution of potassium iodide drops 
(SSKI) administered by mouth was begun. 
He was transferred to Walter Reed Gen- 
eral Hospital, after three weeks of treat- 
ment, with an active corneal ulcer, on a 
regimen of polymyxin B sulfate 
(Neosporin Ophthalmic Solution), atro- 
pine sulfate, and SSKI administered oral- 
ly, and amphotericin B drops administered 
intermittently. 

Physical Examination of the Eyes. — 
On admission, the patient was in moder- 
ate distress with best visual acuity of 
counting fingers OS. The eye was severely 
inflamed with a 3-mm paracentral corneal 
ulcer and several satellite lesions, 1 mm in 
circumference (Fig 1). The cornea was 
edematous. The anterior chamber showed 
an intense iritis with hypopyon. The fun- 
dus could not be visualized. The right eye 
was normal. 

Hospital Course.—Atropine sulfate, 
polymyxin B sulfate, and SSKI drops were 
administered. Therapy with amphotericin 
B solution, 50 mg in 10 ml sterile water, 
was begun topically, one drop every hour 
OS. A total of 5.5 mg of amphotericin B 
was injected subconjunctivally in three 
divided doses during the first 24 hours in 
the inferior quadrants OS. Following 
conjunctival injection, the conjunctiva 
showed a marked reaction, and the patient 
was in severe pain. The hypopyon cleared 
within 24 hours. A second subconjunctival 
injection of 2.0 mg of amphotericin B was 
given inferiorly, and the needle encoun- 
tered moderate scarring of Tenon fascia. 
Nystatin dermatologic cream was admin- 
istered every hour. The topical therapy 
with amphotericin B and nystatin was al- 
ternated every one-half hour. Simultane- 
ously, the wound was debrided every day 
with a heated platinum spatula. Warm 
soaks were begun every two hours. By the 
sixth hospital day, the corneal ulcer was 
improved and the anterior chamber was 
clearing. The conjunctiva showed yellow, 
blanched areas at the site of injection of 
the subconjunctival administration of 
amphotericin B. The extreme conjunctival 
reaction required prednisolone acetate 
(Prednefrin Forte) drops every six hours 
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for four doses. 

The eye continued to improve. After 
three weeks of treatment, several tender, 
raised, movable, salmon-colored, subcon- 
junctival nodules appeared (Fig 2). A biop- 
sy of one of these showed a histiocytic nod- 
ule containing PAS-positive material 
without evidence of hyphae (Fig 3). Thera- 
py was discontinued after ten weeks, and 
numerous cultures and scrapings were 
negative. Final visual acuity was 20/60 
OS (Fig 4). The patient had posterior syne- 
chiae and early slight posterior subcapsu- 
lar vacuolization, with paracentral cor- 
neal scarring and stromal thinning. The 
remaining nodules disappeared sponta- 
neously eight weeks after injection. The 
patient had permanent conjunctival yel- 
lowing. 

John Bennett, MD, of the Infectious 
Disease Section, National Institutes of 
Health, confirmed the species identifica- 
tion as A fumigatus. The minimum inhibi- 
tory concentration was 1.6ug/ml of am- 
photericin B in vitro. 


Comment 


Many aspects of this case are famil- 
iar items in the often tragic course of 
fungal eye disease. The patient was 
working outdoors in a humid area 
where the possibility of minor eye 
trauma and infection with fungi was 
great. He was initially treated with a 
steroid antibiotic combination.'* 
Several ophthalmologists saw the 
patient during his gradual evacua- 
tion from Vietnam through Japan, 
yet an unusually large amount of top- 
ical and systemic steroids were given. 
Although the possibility of a mycotic 
infection was considered, the initial 
positive culture of A fumigatus was 
disregarded. By that time, the fungus 
had invaded the deeper corneal stro- 
ma. Although other treatment was 
concurrently prescribed, it is tempt- 
ing to relate the dramatic disappear- 
ance of the hypopyon following sub- 
conjunctival administration of am- 
photericin B to the effectiveness of 
that particular form of therapy.!3 

Studies at the National Institutes 
of Health confirmed that the organ- 
ism in our case was A fumigatus, 
which is sensitive to only 1.6ug/ml of 
amphotericin B in vitro. Nystatin was 
reported to have the same effect in 
vitro. Every hour, the patient re- 
ceived topically 0.2 ml of a 5 mg/ml 
concentration of amphotericin B. 





Fig 1.—Corneal ulcer on admission, with 
satellite lesions and hypopyon. 





Fig 2.—Raised subconjunctival nodule 
found to have PAS-positive granules in a 
fibrosing histiocytic nodule. 





Fig 3.—Proliferation of histiocytes with 
round to oval basophilic nuclei and abun- 
dant eosinophilic vacuolated cytoplasm. 
Many cells contained accumulations of 
PAS-positive material within cytoplasm 
(PAS, x 350). 





Fig 4.—Final appearance of cornea with 
vision of 20/60 but with early cataract. 
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Each 0.1 ml contained 400 times the 
fungus inhibiting concentration. The 
patient received a relatively large 
dose of subconjunctivally adminis- 
tered amphotericin B, 5.5 mg, fol- 
lowed in 24 hours by another 2.0 
mg.5® The conjunctiva developed a 
severe chemosis and almost an ische- 
mic necrosis during the ensuing two 
weeks. This gradually resorbed, and 
the conjunctiva was left intact with a 
slight yellowing and several subcon- 
junctival nodules. A conjunctival bi- 
opsy specimen of the lesion was ob- 
tained to attempt to establish the na- 
ture of the nodules. | 

Microscopic examination of these 
conjunctival nodules revealed a dif- 
fuse proliferation of histiocytes 
against a background of fibrous tis- 
sue, as well as scattered lymphocytes 
and plasma cells. Such a finding may 


be termed a fibrosing histocytic nod- - 


ule. No doubly refractile particles 
were seen with polarized light. Spe- 
cial stains revealed the presence of 
rod-like PAS-positive material con- 
tained within many of the histiocytes 
(Fig 3). This material was present 
after disastase digestion, ‘which indi- 
cated it was not glycogen. Also, de- 
posits were not demonstrated by the 
Gomori methenamine silver (GMS) 
method, which showed the material 
was not of fungal origin. Further his- 
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tochemical identification was at- 
tempted to ascertain if the material 
was amphotericin B. This identifica- 
tion was rendered difficult, since 
amphotericin B is a complex natural 
substance whose chemical formula 
has not been ascertained.” However, 
the nitrogen moiety of amphotericin 
B is mycosamine, which contains the 
1,2-glycol configuration. This should 
react positively with the PAS reac- 
tion, and at the Armed Forces Insti- 
tute of Pathology, in vitro testing 
supported this hypothesis. Also, am- 
photericin B is soluble in dimethyl 
sulfoxide. Therefore, sections were 
extracted in dimethyl sulfoxide vapor 
for 16 hours at 60 C. PAS stains fol- 
lowing extraction revealed the rod- 
like material to still be present when 
compared with sections that were not 
exposed to dimethyl sulfoxide. From 
this, it was concluded that the materi- 
al, if extractable by this method, was 
not amphotericin B, but that it could 
be an insoluble breakdown product of 
this drug. 

Since the present case, two addi- 
tional Vietnam returnees treated for 
fungal ulcers by subconjunctivally 
administered amphotericin B have 
been examined. Both patients re- 
ceived total doses less than 4 mg. 
They had permanent yellowing of the 
subconjunctival space, but no nodules 


formed. It is assumed that the large 
dosage, totaling 7.5 mg, may have 
precipitated the nodular reaction. 
Upon mixing amphotericin B under 
the stringent requirements recom- 
mended by the manufacturer, a clear 
yellow solution results. Such a solu- 
tion was injected in this patient. 


Lorenz Zimmerman, MD; Ben Fine, MD: and 
Frank Johnson, MD, Armed Forces Institute of 
Pathology, gave advice and assistance in this 
study. 


Nonproprietary Names and 
Trademarks of Drugs 


Amphotericin B —Fungizone. 
Idoxuridine —Dendrid, Herplex, Stoxil. 
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Congenital Hyphemia 


Zvi Friedman, MD, Eliyahu Neumann, MD, Haifa, Israel 


Three cases of congenital bilateral hy- 
phemia were discovered on routine exami- 
nation, which was requested because pete- 
chiae were on the faces of the patients and 
there were conjunctival hemorrhages. The 
fundi were not visible in any of the six eyes, 
and slitlamp examination revealed the 
presence of fibrin and minute clots of blood 
in the anterior chamber. The mothers of all 
three patients had normal pregnancies and 
labor, and the deliveries were sponta- 
neous. 

In newborns in whom the ocular fundus is 
not clearly visible, slitlamp examinat‘on 
Should be performed to exclude the possi- 
bility of congenital hyphemia, even in the 
absence of direct trauma to the eye. 


hree cases of congenital bilateral 

hyphemia following normal de- 
livery are reported. A review of the 
literature reveals only a few cases of 
congenital hyphemia, all of them as- 
sociated with the use of forceps, and 
in most of them death occurred with- 
in a few days of birth. 


Report of Cases 


CAsE 1.—A girl born on Jan 20, 1969. 
was the product of a normal pregnancy 
and full-term delivery. She was the third 
child of a 35-year-old healthy mother. For 
the mother, labor was normal in all three 
pregnancies, and deliveries uneventful. In 
the present case, there was occipitoan- 
terior vertex presentation, labor took six 
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hours and delivery was spontaneous. Birth 
weight was 3.0 kg and head circumference 
was 32.5 cm. There was no cephalopelvic 
disproportion. The baby’s general condi- 
tion at birth was good; the Apgar score 
was 10. ' There were numerous petechiae 
over the face, but the rest of the general 
physical examination did not reveal any 
abnormalities. Ophthalmic examination, 
performed on the second day of life, re- 
vealed subconjunctival hemorrhages in 
both eyes. The ocular fundi could not be 
seen, and slitlamp examination showed 
bilateral microscopic hyphemia with red 
clots of blood scattered over the iris (Fig 1). 

Case 2.—A boy born on Jan 22, 1969, 
was the product of a normal pregnancy 
and full-term delivery. He was the third 
child of a 41-year-old healthy mother. All 
three deliveries were spontaneous and 
uneventful. In the present case, there was 
occipitoanterior vertex presentation, and 
labor was terminated within seven hours. 
The birth weight was 4.4 kg and head cir- 
cumference was 35 cm. There was no ceph- 
alopelvic disproportion. During delivery, 
the umbilical cord was found encircling 
the neck three times, but the baby’s gen- 
eral condition at birth was good; the Apgar 
score was 10. After birth, petechiae over 
the face and subconjunctival hemorrhages 
were noted.The ocular fundi could not be 
seen, and slitlamp examination revealed 
bilateral hyphemia similar to that de- 
scribed in case 1 (Fig 2). 

CaAsE 3.—A boy born on Sept 11, 1970, 
was the second child of a 44-year-old 
healthy mother. The previous delivery 
was performed by cesarean section be- 
cause of fetal distress. The present deliv- 
ery was at full term following a normal 
pregnancy. There was _ occipitoanterior 
vertex presentation. Although difficulty in 
the extraction of the shoulders was experi- 
enced, no instruments were used and labor 
terminated within seven hours. The birth 
weight was 3.7 kg and head circumference 
was 33 cm. There was no cephalopelvic 
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disproportion. The babys general condi- 
tion at birth was poor; the Apgar score was 
4, but improved rapidly and reached 10 
within five minutes. Examination re- 
vealed petechiae over the face and subcon- 
junctival hemorrhages. Again, the ocular 
fundi were not visible, and slitlamp exam- 
ination revealed minute clots of blood on 
the surface of the iris and numerous float- 
ers in the anterior chambers of both eyes. 

In all three cases, the hyphemia could 
barely be detected without slitlamp exam- 
ination. It appeared as red streaks of clot- 
ted blood and fibrin over the iris and float- 
ers in the anterior chamber. In each case, 
the blood absorbed within two weeks, and 
when the fundus became visible no retinal 
hemorrhages were found. 

All three children were reexamined in 
September 1972 when patients 1 and 2 
were 32 years old and patient 3 was 2 
years old. Visual acuity was 5/6 in each 
eye in cases 1 and 2, and in all three cases 
there was ortophoria. Corneal diameter 
was 11'/2 mm incase 1 and 11 mm in cases 
2 and 3. The Descemet membrane, the 
anterior chamber, the pupil, the lens, and 
the fundus were normal in all six eyes. 
Tonometry and gonioscopy were not per- 
formed, since it was not considered justifi- 
able to administer general anesthesia. 


Comment 


Although ocular hemorrhages in 
the newborn are frequently found in 
the eyelids, conjunctiva and retina,** 
hyphemia in the newborn is a very 
rare condition. All the reports in the 
literature were of cases with severe 
birth trauma and direct injury to the 
eye; most of these infants died at 
birth or within a few days. 

Thomson and Buchanan,” in a re- 
view of congenital ocular injuries, 
found one case of congenital hyphem- 
ia and added three of their own —all 
associated with the use of forceps and 
multiple injuries to the head and eye- 
ball; all died soon after birth. 
Wintersteiner® reported the histo- 
pathologic findings in one case of bi- 
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lateral congenital hyphemia due to 
hemorrhage in the ciliary body and 
associated with the use of high for- 
ceps. The child died eight days after 
birth. Cook and Glasscock? examined 
the refraction and fundus of 1,000 
eyes of newborn infants. They report- 
ed one case of massive unilateral con- 
genital hyphemia due to the use of 
low forceps. 

In the three cases reported in this 
study, bilateral congenital hyphemia 
occurred after normal labor (as de- 
fined by Friedman’) and normal de- 
livery. The ages of all three mothers 
were 35, 41, and 44 years. In all three 
cases, there were subconjunctival 
hemorrhages and numerous pete- 
chiae in the skin of the face. The 
hemorrhages, including hyphemias, 
absorbed within two weeks, and the 
subsequent development of the in- 
fants was normal. Examination at 
the age of 2 to 3/2 years did not reveal 
any ocular abnormalities. The proba- 
ble cause of the hyphemia and the 
other hemorrhages was pressure on 
the neck veins during delivery; how- 
ever, no cephalopelvic disproportion 
was found in any of the cases and two 
of the three mothers were multipara. 

It is probable that minute tran- 
sient congenital hyphemias are 
more common than has been sus- 
pected hitherto. Slitlamp examina- 
tion should be performed in all cases 
in which petechiae are on the face, 
especially if the fundus cannot be 
seen clearly. 
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Fig 2.—Left eye of case 2 showing minute 
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Diffuse Subepithelial Infiltrates 
of Epidemic Keratoconjunctivitis 


Harold A. Schneider, MD, Claes H. Dohlman. MD 


About two months before the photo- 
graph was taken, a 16-year-old girl 
developed a red left eye. Until that 
time, she had been wearing contact 
lenses. Various ophthalmic medica- 
tions were used for treatment: first a 
mixture of polymyxin B sulfate, neo- 
mycin sulfate, and gramicidin 


(Neosporin Ophthalmic Solution) was 
used, then sulfacetamide drops, then 
dexamethasone (Maxidex) drops, and 
finally chlortetracycline hydrochlor- 
ide (Aureomycin Ointment). 

Visual acuity in the left eye was 
20/20 with pinhole correction. The 
cornea contained many subepithelial 


infiltrates, a number of which were 
confluent while others were discrete 
but poorly circumscribed. The re- 
mainder of the eye was normal, in- 
cluding a clear anterior chamber. 
There was no preauricular lymphade- 
nopathy. 
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Annual Review 


Michael A. Lemp, MD, Washington, DC 


t seems that reviews that are con- 

fined to one specific topic have 
proven most useful. Their usefulness 
derives from the continuity of related 
work over an extended period, which 
gives a comprehensive view of the 
current state of knowledge. Recent 
extensive reviews are available on 
the following corneal subjects: the 
epithelium,' endothelium,” viral dis- 
ease,? tear film,* dystrophies, and 
surgery.® 

This review will be devoted to pe- 
ripheral corneal disease; most refer- 
ences are within the last five to eight 
years and are selective rather than 
encyclopedic. 


Anatomy and Physiology 


The peripheral cornea merits con- 
sideration as an unusual area, pri- 
marily because of its proximity to the 
perilimbal vessels. This results in 
differences from the central cornea in 
nutrition and breakdown and remov- 
al of substances. Moreover, there is 
ready access to substances in the gen- 
eral circulation that reach the central 
cornea with greater difficulty. 

By the peripheral cornea, we mean 
roughly, that marginal zone extend- 
ing approximately 2 to 3 mm into the 
cornea from the limbus. This area is 
nourished by conjunctival, episcleral, 
and scleral vessels’; ie, although no 


Submitted for publication Jan 1, 1973. 

From the Division of Ophthalmology, George- 
town University Medical Center, Washington, 
DC. 


Reprint requests to 3800 Reservoir Rd NW, 
Washington, DC 20007 (Dr. Lemp). 


Cen ani Celene 


vessels normally extend beyond the 
limbus, there is evidence that sub- 
stances diffuse from the vessels into 
the marginal zone of the cornea. 
Maurice® found that the rate of flow of 
water and larger molecules, such as 
fluorescein, was slow but definite in 
this area. It has been assumed that. 
the peripheral cornea, in contrast to 
the central area, depends at least in 
part on its neighboring vessels for its 
nutrition, since constituents of plas- 


- ma are found in the outer corneal 


stroma. 

More recently, Thoft et al, mea- 
sured glucose flux at the anterior 
stromal surface of the rabbit eye. 
Previous reports had shown that 
practically all the glucose avail- 
able for epithelial metabolism is 
derived from the aqueous humor. By 
blockading the endothelial wall with 
air or silicone, they demonstrated an 
80% reduction in glucose flux. They 
concluded that the remaining 20% of 
the glucose available for epithelial 
and stromal keratocyte metabolism is 
derived from the limbal vessels. 

The thickness of the peripheral 
cornea in 209 normal human eyes has 
been measured," and averages 0.66 
to 0.76 mm. This is a figure less than 
that previously reported for cadaver 
eyes and this discrepancy might be 
related to postmortem swelling. 
There was no marked difference he- 
tween eyes in a given individual or 
between sexes; no correlation was 
noted between the presence of arcus 


senilis and thickness. One finding of 


note was a statistically .significant 
decrease in peripheral thickness after 
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age 50. It is interesting to speculate 
whether this might be related to vas- 
cular changes in the adjacent vessels. 


Peripheral Ulcers 


Classification.—Because of the 
intimate relationship between the 
peripheral cornea and the adjacent 
vessels, inflammation preferentially 
affects the peripheral cornea. Aron- 
son et al’? and Elliott et al’? have un- 
dertaken an extensive study of pe- 
ripheral corneal inflammation and 
developed a classification. They 
distinguish three types of inflamma- 
tory disease: (1) infiltrative disease, 
(2) primary ischemic necrosis (stro- 
mal thinning with or without epithe- 
lial breakdown), and (3) secondary 
ischemic necrosis. 

Within the first category are in- 
cluded microbial keratoconjunctivi- 
tis, such as the frequently seen 
marginal infiltrates associated with 
staphylococcal infection, allergic 
phlyctenules associated with tubercu- 
losis, coccidiomycosis and other infec- 
tions, and inflammatory pannus seen 
in trachoma and inclusion keratocon- 
junctivitis. 

More novel is the second category, 
that of primary ischemic necrosis. 
Within this heading are a variety of 
diseases that are not associated with 
a specific etiologic agent and that are 
characterized by thinning of the pe- 
ripheral cornea. These include senile 
marginal dystrophy, sterile ring ab- 
scesses, Terrien marginal dystrophy, 
Mooren ulcer, and marginal degener- 
ation in Africans. 

Pathogenesis.—The basic as- 
sumption is that the common patho- 
genetic mechanism in these condi- 
tions is ischemia of the perilimbal 
vessels subsequent to intravascular 
clotting. It is emphasized that this 
assumption has not been verified by 
histopathologic observation. In the 
absence of histological proof, the fol- 
lowing reasons are offered to support 
the ischemic hypothesis: 

1. Tissue destruction is excessive 
for the degree of inflammation. It is 
felt that such destruction could only 
occur with either an intrinsic abi- 
otrophic genetic error or a decompen- 
sated vascular supply. 

2. The administration of corticoste- 


Arch Ophthalmol/Vol 90, Nov 1973 


roids locally tends to retard super- 
ficial vascularization but worsens 
stromal thinning. In the presence of 
intravascular clotting, the admin- 
istration of steroids tends to promote 
fibrin deposition and enhances the 
severity of the clotting mechanism, 
worsening the disease. 

3. A therapeutic trial of subcon- 
junctival heparin that acts as an indi- 
rect fibrinolytic agent seems to have 
exerted a beneficial effect on these 
conditions. 

The third category, that of second- 
ary ischemic necrosis, includes those 
conditions that are characterized by 
peripheral thinning but associated 
with a specific etiologic agent. These 
include microbial reactions, eg, 
herpes virus, the Schwartzman reac- 
tion, chemical injuries, postoperative 
anterior segment necrosis, and cor- 
neal graft reactions. In these condi- 
tions, treatment of the specific agent 
when possible is necessary. In some of 
these conditions, steroids may be use- 
ful in decreasing an accompanying 
vasculitis. 

The sequence of events in pre- 
sumed peripheral ischemic necrosis is 
outlined as follows: The earliest le- 
sion consists of single or multiple 
round small opacities in the stroma: 
at this point they cannot be differen- 
tiated from infiltrative types of pe- 
ripheral inflammation. Subsequent 
progression results in coalescence of 
the opacities, giving rise to an arc or 
ring lesion. Following this, epithelial 
breakdown is common, with loss 
of stromal substance. Further ul- 
ceration can result in furrow forma- 
tion of variable depth. Severe cases 
lead to descemetocoele formation or 
perforation, or both. If the process 
proceeds centrally, this margin is 
steep with a sloping peripheral edge. 
Spontaneous arrest of the process 
with healing may occur, particularly 
if this ulcerated area vascularizes, 
but this is frequently an indolent 
process. Mild anterior chamber activ- 
ity is seen and the entire inflamma- 
tory picture is slight in comparison 
with the severity of the ulceration. 
An associated finding in many pa- 
tients who have thinning is an 
elevated IgG level in the serum. It is 
suggested that this might play a role 


in intravascular clotting. 

Therapeutic Considerations. — 
On the basis of the hypothesis ad- 
vanced before, Aronson et al'? and 
Elliott et al"? have suggested a regi- 
men for ischemic necrosis of the pe- 
ripheral cornea. The rationale for this 
approach is that a number of immune 
and non-immune stimuli are known 
to bind complement, which results 
in activation of the acute inflamma- 
tory pathway. A terminal process 
that occurs in vascularized tissues 
is intravascular clotting leading to 
ischemic necrosis, particularly in 
small vessels. Treatment of these 
patients judged to have a primary 
ischemic necrosis of the peripheral 
cornea consisted of administration 
of a mixture containing the following: 
(1) aqueous sodium heparin, 0.3 to 
0.4 ml (300 to 400 units); (2) 2% 
lidocaine, 0.2 ml; (3) physiologic 
saline solution, 0.4 to 0.5 ml. These 
constituents were mixed and injected 
subconjunctivally via a 1-ml tubercu- 
lin syringe daily or every other day. 

A total of 19 eyes in 13 patients, 
including eight patients with rheu- 
matoid arthritis, were treated. Fif- 
teen eyes were followed up for a peri- 
od of 2 to 30 months. All cases im- 
proved; one perforation occurred, but 
a visual acuity of 20/40 resulted. 
Signs of improvement were said to 
include (1) reepithelialization, (2) 
arrest of central spread of ulceration, 
(3) neovascular ingrowth, and (4) 
stromal thickening. 

Twelve eyes were judged to show 
ischemic necrosis secondary to infec- 
tious agents, ie, herpes simplex or 
bacteria were treated with the hepa- 
rin regimen plus _anti-infectious 
agents; all improved or stabilized 
with no perforations. 

Another group of patients treated 
with the heparin regimen were those 
with chemical burns. While the treat- 
ment was judged beneficial, no defi- 
nite conclusions were drawn because 
of the small sample. Eighteen postop- 
erative corneal grafts were treated 
with subconjunctivally administered 
heparin. The selection of cases was 
on the basis of previous benefit of 
heparin in suspected cases of ischemic 
necrosis. It was thought to prevent is- 
chemia of the graft in old alkali burn 
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cases, to enhance vascularization of 
the sclera, and to improve vasculari- 
zation in postgraft ulcers. A success 
rate of 44% in chemical burn cases 
was noted, (which is quite good.) 

One complication, a corneal perfor- 
ation, was thought to be due to a 
large overdose of heparin (3,000 
units). 

This work is important because it 
puts forth a schema for understand- 
ing pathogenetic mechanisms in a 
wide variety of peripheral corneal 
diseases. Such a classification is a 
prerequisite to an adequate under- 
standing of these diseases and a 
therapeutic approach. Although ex- 
perimental proof is lacking for the 
ischemic process, it is, nonetheless, 
consistent with previous suggestions. 
The initial report of the efficacy of 
heparin is encouraging, and in the 
absence of effective management of 
the more severe forms of peripheral 
ulceration, new treatment modalities 
are welcome. Further evaluation of 
heparin therapy in specific disease 
entities employing a grading system 
of severity would be extremely useful. 

Alternative Pathogenesis. — An 
alternative approach to the pathogen- 
esis of corneal ulceration involves the 
enzyme collagenase. While this work 
is not limited to ulcers involving the 
corneal periphery, in fact, the majori- 
ty of ulcers in the disease states 
studied do affect the corneal margin. 

It has been known for almost a dec- 
ade that there is a specific enzyme, 
collagenase, that is capable of digest- 
ing collagen. Collagenase has been 
found in skin, spleen, intestinal tract, 
and gingivae and synovial mem- 
branes in man. Since collagenase ac- 
tivity has been associated with carti- 
lage destruction and corneal ulcers 
are characterized by stromal collagen 
destruction, it was not unreasonable 
to suspect similar activity in the cor- 
nea. Slansky et al'* took biopsy speci- 
mens of epithelium from human eyes 
with active ulceration and eyes with- 
out ulceration. These epithelial ex- 
plants were placed in tissue culture 
chambers containing a reconstituted 
collagen substrate; collagenase ac- 
tivity was observed as lysis of the 
collagen. In all ten cases with active 
ulceration, there was evidence of col- 
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lagenase activity; in contrast, in 16 
nonulcerated cases, no collagen lysis 
was seen. Disease states showing 
epithelial collagenase activity in- 
cluded Stevens-Johnson disease, radi- 
ation keratitis, rosacea keratitis, 
scleroderma, alkali burns, herpetic 
keratitis, and rheumatoid arthritis. 
It is suggested that collagenase is at 
least partially responsible for corneal 
ulceration in these diseases, and dis- 
eased epithelium is a likely source of 
collagenase. Parallel studies of col- 
lagenase in alkali-burned rabbit eyes 
were carried out by Brown and asso- 
ciates. Subsequent to severe alkali 
injury, all the cellular elements of the 
cornea die.!? Repopulation of the al- 
kali-burned cornea correlated well 
with vascularization. It was sug- 
gested the vascularization was a good 
index as to whether corneal integrity 
would be maintained. Alkali burns 
extending beyond the limbus had a 
worse prognosis. This, in fact, is con- 
sistent with clinical experience. 

With the use of a tissue culture sys- 
tem similar to that described pre- 
viously, the collagenolytic activity 
of alkali-burned corneal tissue was 
studied.'® Full-thickness corneal ex- 
plants taken from within 2 mm of an 
ulceration showed substantial colla- 
genase activity. Since this study used 
full-thickness corneal explants (in 
contrast to that of Slansky et al’? in 
which epithelium alone was used), 
the cell origin of the enzyme was open 
to speculation. It was proposed that a 
combination of epithelium and mes- 
enchymal elements may produce the 
largest quantities of collagenase. 
Granulocytes can also produce collag- 
enase. 

In an extension of these studies,'’ 
small quantities of harvested colla- 
genase were injected into the stroma 
of intact alkali-burned corneas. This 
resulted in the production of full- 
thickness ulcers. The following hy- 
pothesis for the pathogenesis of alka- 
li-burned corneal ulcers is advanced. 

At approximately two weeks post- 
burn, polymorphonuclear leukocytes 
and fibroblasts invade the corneal 
stroma. The cornea peripheral to the 
ulcer remains intact because a bal- 
ance between collagen synthesis by 
fibroblasts and breakdown by enzyme 


is effected. At the advancing ulcer 
border, however, large amounts of 
collagenase are produced by the epi- 
thelium; since the underlying stroma 
has no fibroblasts, the balance is in 
favor of destruction. It is suggested 
that a similar mechanism may be 
operative in Stevens-Johnson dis- 
ease. 

Based on the previous studies and 
the knowledge that certain chemicals 
show anticollagenolytic activity in 
vitro, the effect of these agents 
on experimentally induced alkali- 
burned corneas was investigated. In a 
preliminary report, Brown et al'* per- 
fused alkali-burned rabbit corneas 
twice daily for 30 minutes with solu- 
tions containing disodium ethylene- 
diaminetetraacetic acid (EDTA) and 
cysteine. Ulceration was prevented in 
six of eight eyes; however, all of the 
control eyes ulcerated. 

More recently, Brown and Weller 
extended these previous studies." 
Solutions of cysteine EDTA and cal- 
cium EDTA (EDTA-Ca) were applied 
locally four times a day to the alkali- 
burned eyes of rabbits. Cysteine in 
0.1M and 0.2M was judged to be most 
effective in preventing ulceration in 
13 of 16 eyes; EDTA and EDTA-Ca 
were less effective. , 

The use of EDTA-Ca in the preven- 
tion of stromal ulcers was investigat- 
ed by Itoi et al.” They reported that 
EDTA-Ca was effective in preventing 
ulceration in alkali-burned eyes in 
rabbits. 

L-cysteine, 0.2M, and N-acetyl-L- 
cysteine, 1.2M, solutions were com- 
pared in a double-blind study of the 
prevention of ulcerations in alkali- 
burned rabbits.2' The latter sub- 
stance was utilized because it has 
greater stability than cysteine. Both 
solutions were found equally effective 
in reducing the incidence of ulcera- 
tions. 

Another study by Berman and as- 
sociates (Exp Eye Res 15:367, 1973), 
utilizing a more sensitive in vitro 
testing system, reports the presence 
of “tissue collagenase” in biopsy spec- 
imens of nonulcerating human cor- 
neas and demonstrates that both 
EDTA-Ca and _ J-acetyl-L-cysteine 
inhibit this collagenase activity. Also 
noted was the inhibitory effect of a 


Cornea and Sclera/Lemp 


a SE 


serum antiprotease, y,-macroglobu- 
lin, which may explain the clinical 
efficacy of serum applied locally to 
corneal ulcerations. 

Experience in the treatment of cor- 
neal ulcerations in humans will be 
discussed in the next section. 

Although there is certainly more 
experimental evidence to support the 
thesis that collagenase rather than 
peripheral ischemic necrosis is the 
principal factor in corneal ulcera- 
tions, these two theories are not mu- 
tually exclusive. It is possible that 
release of collagenase is the final 
common pathway for a variety of dis- 
ease states, some of which are initiat- 
ed by ischemia. 


Peripheral Ulcerations and 
Thinning 


Corneal Ulcers and Associated 
Diseases.— Marginal corneal ulcers 
have been observed over the years in 
association with a number of system- 
ic diseases including periarteritis 
nodosa, lupus erythematosus, Wege- 
ner granulomatosis, scleroderma, 
benign mucous membrane pemphi- 
goid, Stevens-Johnson disease, and 
acne rosacea. Recently, a characteris- 
tic lesion of the cornea was reported 
in six patients who had rheumatoid 
arthritis alone and in three others 
who had Sjögren syndrome.22 The 
lesions were marginal furrows with 
minimal inflammatory signs and 
absent or slight vascularization. Four 
of the nine had bilateral involvement. 
In some patients, the melting process 
spontaneously arrested with seal- 
ing; in others, ulceration proceeded 
to perforation. The appearance of 
the furrows resembled Terrien mar- 
ginal degeneration except that 
they usually were located inferiorly, 
were not vascularized, and rarely 
encircled the cornea. The authors 
speculate that the perilimbic blood 
vessels might be involved. 

A series of five additional cases of 
extensive marginal thinning of the 
cornea associated with long-standing 
rheumatoid arthritis has been report- 
ed.” In all of these, the condition was 
bilateral, characterized by some de- 
gree of opacification, and involved the 
entire peripheral circumference. In 
some, epithelial erosions were seen, 
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but there was little inflammation or 
pain. The gross picture of the cornea 
was likened to that of an eye with a 
central corneal contact lens in place. 

An additional case report”! of a se- 
vere corneal ulceration in a patient 
who had rheumatoid arthritis also 
records the extension of the ulcera- 
tive process to involve the adjacent 
sclera, resulting in scleromalacia per- 
forans. The association of digestion of 
the corneal stroma and adjacent 
sclera in a single eye suggests that 
collagen in both its corneal and scle- 
ral structure can be broken down by 
the same process. 

While it has been known previous- 
ly that peripheral corneal ulcers can 
occur in Wegener granulomatosis, a 
recent case report™ details a case in 
which corneal ulceration was the pre- 
senting sign. Subsequently, sclero- 
malacia perforans developed and the 
patient died of other causes. Histo- 
pathologic examination of the in- 
volved eye showed necrosis of the pe- 
ripheral cornea extending in depth to 
Descemet membrane, granulomatous 
scleritis, and cyclitis. 

Types of Corneal Ulceration. — 
In the absence of evidence of systemic 
disease, two basic types of marginal 
corneal ulceration are recognized, 
Terrien degeneration and Mooren 
ulcer. Terrien marginal degeneration 
(gutter dystrophy, peripheral furrow 
keratitis, senile marginal atrophy) is 
an uncommon, usually bilateral proc- 
ess seen predominantly in elderly 
men, although cases in male patients 
as young as 10 years of age are re- 
ported. Thinning of the superior as- 
pect of the marginal cornea with or 
without accompanying lipid deposi- 
tion is the presenting sign. The epi- 
thelium is usually intact, and symp- 
toms are slight, although occasional- 
ly there is mild irritation. In severe 
cases, progression of the lesion cen- 
trally can cause significant astigma- 
tism and perforation can occur. Ulti- 
mate vascularization of the ulcer bed 
is the rule. Progression is usually 
slow. 

In contrast to this type of thinning, 
Mooren ulcer (ulcus rodens) is a mar- 
ginal ulcerative process, usually 
more fulminant in course, occurring 
in male patients. Clinically, it is 


characterized by more inflammation, 
a central border with redundant epi- 
thelium, and severe pain. A recent 
histopathologic case report? empha- 
sized that an inflammatory response 
in the cornea was lacking and that 
the histologic findings were nonspe- 
cific. 

By the immunofluorescent tech- 
nique, Schapp et al?’ demonstrated 
autoantibodies to human corneal epi- 
thelium in the serum of a patient who 
had Mooren ulcer. These antibodies 
were demonstrated in serum obtained 
before lamellar keratoplasty and at 
1/2 and four years after keratoplasty. 
No antibodies fixed in vivo were dem- 
onstrated in the patient’s own corneal 
tissue. In the serum of their other 
patients with Mooren ulcer, no au- 
toantibodies to corneal epithelium 
were found. The significance of these 
findings is unclear. 

In a review of nine cases of Mooren 
ulcer, a differentiation into two prog- 
nostic categories is proposed.” A 
more benign type of ulceration, usu- 
ally unilateral, that responds well to 
conservative therapy seems more 
common in older patients. In contrast 
to this, a more severe relentlessly 
progressive form, usually bilateral, 
seems to affect younger patients and 
to involve the adjacent sclera. A total 
of six lamellar keratoplasties in five 
patients in this category were per- 
formed; four of these were obviously 
involved by the disease process. Lo- 
cal corticosteroids and antibiotics 
seemed to have no effect and subcon- 
junctivally administered heparin was 
not efficacious in the two cases in 
which it was used. 

This series is of interest because 
five of the nine patients had either 
physical or chemical injuries just 
prior to the onset of the ulceration. 
The possibility is raised that dam- 
aged tissue may in some way initiate 
an autoimmune process with subse- 
quent release of collagenase. In 
searching for prognostic signs, young 
age and scleral involvement were 
said to speak for a more severe form 
of the disease. 

There are several case reports in 
the older literature of a type of mar- 
ginal corneal degeneration differing 
from the Terrien form in that there is 
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no vascularization of the furrow 


(pellucid marginal degeneration). An 


additional case report®® describes the 
histopathologic findings. The authors 
state that the degeneration resembles 
that of keratoconus more than that of 
Terrien, and histochemical evidence 
is presented showing the presence of 
an abnormal acid mucopolysac- 
charide. i 
Another report reviews five cases of 
pellucid thinning of the cornea.’ 
Four types were delineated: pellucid 
marginal degeneration with or with- 
out ectasia, keratoglobus, and kerato- 
conus. The author suggests that all 
the conditions are related, the clinical 
findings being determined by the lo- 
cation of the thinning and subsequent 
stretching. He proposes the use of the 
term “keratoleptynsis” to describe 
these conditions. : i 
Marginal degeneration of the cor- 
nea occurring in two brothers in a 
nonconsanguinous family is de- 
scribed.?! Four distinct stages of the 
disease are delineated as follows: (1) a 
marginal opacity with superficial 
vascular ingrowth, (2) increased thin- 
ning of the corneal margin, (3) local- 
ized ectasia in the peripheral cornea, 


and (4) total corneal ectasia without 


central cornea! disease. 

Three cases of marginal thinning 
corresponding to the clinical picture 
of Terrien degeneration have been 
associated with severe degenerative 
disease of the intervertebral discs and 
the intercartilage discs. The pa- 
tients were men ranging in age from 
33 to 46 years. A disorder of the mu- 
copolysaccharides is postulated as the 
common cause for the disease seen in 
the cornea, nucleus pulposus, and 
joint cartilages. 

Two female siblings aged 5 and 13 
years had bilateral peripheral cor- 
neal thinning and vascularization.” 
In addition, they both had severe pro- 
gressive intra-articular joint destruc- 
tion. The diagnosis of mucopolysac- 
charidosis was made on the basis of 
skin fibroblast cultures. Biopsy speci- 
mens of the cornea revealed swollen 
keratocytes containing granules, 
which stained metachromatically 
with PAS and Alcian blue. There was 
no evidence of increased mucopoly- 
saccharide excretion in the urine. A 
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new syndrome possibly representing 
a new form of mucopolysaccharidosis 
is introduced. 

A retrospective study* of 87 cases 
of marginal corneal ulcers showed the 
majority (54) to be catarrhal (margin- 
al staphylococcal ulcers). The remain- 
ing 33 cases comprised 12 cases as- 
sociated with a localized vasculitis, 
11 cases occurring subsequent to 
ocular surgery, six cases in which 
the ulceration was thought to be an 
allergic reaction, two cases of Terrien 
degeneration, and two of Mooren ul- 
cer. No cases of Wegener granuloma- 


_ tosis were seen. This study is difficult 


to interpret because of differences in 
terminology and the lack ofa detailed 
clinical history to document the diag- 
noses. - 

The list of systemic disease states 
associated with marginal corneal ul- 
ceration grows longer. Most of these 
diseases are currently thought to rep- 
resent autoimmune processes. A sim- 
ilar suggestion has been made for 


_ those peripheral ulcerations that are 


not associated with systemic disease. 


The tendency to classify marginal © 


ulcerations into well-defined catego- 
ries seems less useful as case reports 
documenting atypical features con- 
tinue. At this point, it is probably 
more realistic to regard most exam- 
ples of peripheral ulcerations as loci 
on a large spectrum of severity. While 
diverse causes are likely, there is 
probably a common terminal stage in 
the expression of the diseases as an 
ulceration. There is some theoretical 
basis for the understanding of certain 
facets of the ulcerative process. 
Corneal Thinning Without Ul- 
ceration.—In contrast to marginal 
ulcerations, there is peripheral cor- 
neal thinning that is not character- 
ized by ulceration, ie, there is an 
intact epithelium and thinning with- 
out loss of substance. The manifesta- 
tions of this type of thinning are 
“dellen,” which are oval or saucer- 
shaped corneal excavations with 
well-defined borders occurring near 
the limbus and usually in the vicinity 
of a paralimbal:elevation. The base of 
the lesion is dry and corneal sensitiv- 
ity is decreased within this area. 
They have been described in associa- 
tion with limbal swelling, following 
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topical application of cocaine, cata- 
ract surgery, with hemeralopia, 
lagophthalmus, and in the elderly. 
The authors®* present a series of 
ten cases that add the following 
clinical associations: filtering bleb, 
postremoval of a limbal dermoid, a 
limbal malignant tumor, subconjunc- 
tival hemorrhage, and pterygium. 

Dellen.— Most dellen occur within 
one to two weeks of surgery. Since 
many are self limited, it is likely that 
many are missed. Whether or not 
normal corneal thickness is restored 
depends on the fate of the paralimbal 
elevation. Several cases showed per- 
sistence of the thinning with epitheli- 
al erosion and ultimate vasculariza- 
tion and restoration of normal thick- 
ness. Treatment in the early stage of 
“dellen” formation with patching 
usually results in a rapid restoration 
of corneal thickness. 

The authors speculate on the origin 
of “dellen.” They point out that such a 
localized type of thinning could be the 
result of localized desiccation of the 
cornea. Such desiccation could be sec- 
ondary to evaporation from the cor- 
neal surface, which occurs after a 
break in the overlying superficial lip- 
id layer of the precorneal tear film. 
This hypothesis is advanced because 
it is known that the lipid layer of the 
tear film does act to retard evapora- 
tion. The rapid reversal of corneal 
thinning by patching speaks strongly 
for corneal dehydration as the cause 
of the thinning without loss of colla- 
gen or ground substance. Treatment 
should be directed to removing the 
paralimbal elevation or rehydrating 
the cornea, or both. It is pointed out 
that long-standing “dellen” may fail 
to rehydrate quickly because of even- 
tual degeneration of the epithelium 
and stroma. In cases when patching is 
not feasible, the frequent instillation 
of artificial tears is recommended. 

More recent evidence has been pre- 
sented concerning the nature of the 
precorneal tear film, which has appli- 
cability to “dellen.” While it is gener- 
ally agreed that the outermost super- 
ficial lipid layer of the tear film is 
effective in retarding evaporation, 
only recently has the sequence of 
events necessary to form a continu- 
ous, stable tear film been investigat- 
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ed. The clean corneal surface is rela- 
tively hydrophobic,***7 ie, aqueous 
solutions, such as artificial tears, will 
not “wet” or spread on this surface. 
The primary event in the formation of 
the precorneal tear film seems to be 
adsorption onto the corneal surface of 
conjunctival mucin mixed and spread 
by action of the lids. This adsorbed 
mucin creates a new hydrophilic sur- 
face on which the aqueous solution 
spontaneously spreads; lipids derived 
from the secretion of the tarsal gland 
spread spontaneously on this aqueous 
subphase. 

In addition to adequate production 
of natural tear components, periodic 
resurfacing (blinking) of the tears 
is necessary.** Moreover, reasonably 
good lid-cornea surface congruity is a 
prerequisite to adequate wetting of 
the corneal surface. It is likely that 
“dellen” occur adjacent to an eleva- 
tion as a result of a bridging over of 
the lids in this area, precluding ade- 
quate surfacing of mucin. Indeed, 
close inspection of a “dellen” reveals 
the base to be dry; the natural tear 
film of the eye extends up to this area 
but does not cover it. This phenome- 
non is more common in patients with 
rigid tarsal plates and a tendency to 
incomplete blinking. Inadequate 
mucin absorption in this situation 
seems the most likely explanation, 
rather than a localized break in the 
superficial lipid layer as previously 
postulated. Thin lipid films do not 
form discrete areas of discontinuity 
on aqueous subphases. 

An analogous situation probably 
prevails in certain contact lens wear- 
ers who have staining at the 3- and 9- 
o'clock positions.*® This is more com- 
mon in patients with thick lens edges, 
rigid tarsal plates, and a tendency to 
incomplete blinking. A less severe 
form of bridging over occurs with re- 
sultant poor wetting, which gives rise 
to epithelial erosions.*® This can be 
viewed as a less extensive example of 
the same process that leads to “del- 
len” formation. 

Staphylococcal _Blepharitis. — 
Marginal corneal infiltrates have 
been associated most commonly with 
chronic staphylococcal blepharitis. 
They frequently form a ring-shaped 
lesion concentric with the limbus. It 
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is thought that they might represent 
a hypersensitivity reaction in which 
staphylococcal antigens play an im- 
portant role. 

In a study of 84 patients*! who had 
peripheral ulcerations with infil- 
trates of the type usually associated 
with staphylococcal blepharitis, cul- 
tures of the lid margin and conjuncti- 
va were taken. A high percentage of 
these cases occurred in the 40- to 60- 
year age group, with a _ preponder- 
ance in men, and in 39% marginal cor- 
neal disease was recurrent. Twenty- 
five percent had suffered from a re- 
cent upper-respiratory tract infection. 
Pathogenic staphylococci were isolat- 
ed from 29% of the affected group VS 
11% of the control group. 

In a double-blind therapeutic trial, 
it was found that topically applied 
corticosteroids were more effective 
than antibiotics or carbolization in 
treatment. Since no evaluation of 
general health was done, except 
for determination of hematocrit and 
erythrocyte sedimentation rate, it is 
possible that some cases represented 
peripheral ulceration due to other 
causes and that the bacterial isola- 
tion rate may be higher in bona fide 
Staphylococcus-induced disease. 

In a review article” on the compli- 
cations of staphylococcal blepharitis, 
Thygeson mentions marginal infil- 
trates and ulcerations, superficial 
epithelial erosions, and chronic con- 
junctivitis among others. He cautions 
against the use of topically applied 
steroids, warning of possible Candida 
superinfection. 

Rabbits were immunized to staphy- 
lococcal antigen from a strain of 
coagulase-positive S aureus. One 
group received subcutaneous injec- 
tions, another intraperitoneal injec- 
tions; each group of animals was 
challenged by intralamellar corneal 
injection, one at 30 days and the other 
at 60 days. In both groups, uveal 
reaction was preponderant, with a 
shght corneal opacity. 

In another group of rabbits, the 
antigen was injected into the corneal 
stroma without prior sensitization. 
By 14 days, marginal infiltrates re- 
sembling the human lesions appeared. 
There were very few signs of inflam- 
mation. On histological examination, 


there was a heavy plasma cell infil- 
trate and no corneal necrosis. 4 

It is postulated that immunization 
via the cornea occurs in patients with 
long-standing staphylococcal blepha- 
ritis. It is possible that small quanti- 
ties of antigens enter the circulation 
through the cornea and conjunctiva, 
leading to the formation of antibodies. 
When these antibodies reach the 
cornea, an immunologic reaction 
occurs, which is seen as a marginal 
infiltrate in an otherwise transparent 
cornea. The presumption that cornea- 
conjunctiva application of an antigen 
can lead to local hypersensitivity has 
been previously demonstrated. 

Phlyctenular Keratitis.—A var- 
iant of the marginal ulcerative or 
infiltrative process, or both processes, 
is that of phlyctenular keratitis, 
which is manifested as either an ulcer 
or infiltrate in the superficial cornea. 
With prolonged reaction, vasculariza- 
tion ensues, giving rise to a leash of 
fibrovascular tissue or more exten- 
sive pannus formation, or both. The 
cause of the condition is unclear. It is 
seen more frequently in underprivi- 
leged, malnourished patients who 
show a high incidence of hypersensi- 
tivity to tuberculoprotein. Whether 
or not there is a causal relationship 
between hypersensitivity to tubercu- 
loprotein and phlyctenular keratitis 
is unclear. The corneal lesions are 
sterile by culture and no organisms 
are seen histologically, the only find- 
ings being those of chronic inflamma- 
tion. 

The authors of a recent report“ 
were impressed by the association 
of phlyctenular disease and chronic 
staphylococcal blepharitis and 
thought that the phlyctenule could be 
an expression of a hypersensitivity 
reaction caused by previous infection. 
Moreover, a literature search re- 
vealed evidence that S epidermides 
and S pyogenes share common cell 
wall antigens. Based on this evidence, 
they postulate that humoral anti- 
staphylococcal antibodies might leak 
from conjunctival vessels and localize 
at sites of trauma. If these sites were 
coincidentally exposed to staphylo- 
coccal antigens released from lysing 
organisms on the lid, a focal hyper- 
sensitivity reaction might develop. 


Cornea and Sclera/Lemp 413 


5 er anaana aaae a a 


In order to test this hypothesis, 
rabbits were sensitized to bovine se- 
rum albumin. After an interval of two 
weeks, the test eyes were exposed to 
drops of bovine serum albumin inter- 
mittently over a three-week period. 
Lesions that resembled human phlyc- 
tenules both grossly and histological- 
ly were produced. It was concluded 
that the amount of antigen adminis- 
tered, rather than the degree of trau- 
ma, was a major factor in the severity 
of the disease induced. The pathogen- 
esis of phlyctenules that is outlined 
here involves intermittent availabili- 
ty of a large amount of antigen to the 
eye for at least several days. One ex- 
perimentally induced lesion was reac- 
tivated by three days challenge after 
two months of inactivity. 

The authors have produced a model 
that is similar to human phlyctenu- 
losis. What would be more convincing 
in regard to the relationship between 
staphylococci and the disease would 
be the use of staphylococcal antigens 
and immunofluorescent techniques. 
Moreover, the schema outlined here 
postulates trauma and it is unclear 
what initiates it or why it should 
preferentially occur near the limbus. 
The relationship between. Staphylo- 
coccus-induced marginal infiltrates 
and phlyctenule formation is not 
clear. It is possible that they repre- 
sent slightly different morphological 
manifestations of a similar immuno- 
genic process. Further work in this 
direction should clarify some of these 
questions. 


Treatment of Peripheral Corneal 
Ulcerations in Humans 


It is evident from the previous sec- 
tions that the cause of various mar- 
ginal corneal ulcerations is as yet 
unclear. Several theories concerning 
pathogenetic mechanisms are cur- 
rently entertained. Based on one such 
hypothesis, the initial experience 
with one modality of therapy, ie, sub- 
conjunctivally administered heparin, 
has been summarized in an earlier 
section of this review. Indeed, the 
seemingly beneficial effect of heparin 
in the treatment of severe ulcerative 
disease is advanced as a major sup- 
port for the ischemic hypothesis. Two 
other new treatments for corneal 
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ulceration will not be covered here 
because they have recently been re- 
viewed. These include surgical ad- 
hesives for perforations® and soft 
contact lenses.* 

Animal studies using collagenase 
inhibitors for the prevention of ulcer- 
ation in experimentally induced alka-. 
li burns were encouraging. Based on 
this evidence, initial experience in 
human disease has been accumulated 
and reported. Brown and Weller, in 
a preliminary report, stated that the 
use of collagenase inhibitors was use- 
ful in the treatment of severe alkali 
burns in humans. 

In a more extensive report of expe- 
rience, Brown and Hook* reviewed 
the results in treating 37 eyes with 
corneal ulcers. All eyes were treated 
with either 0.15M or 0.2M solutions 
of cysteine in physiological saline 
solution. The dosage was 3 drops 
administered four or five times a day. 
Treatment with patching was contin- 
ued until the corneas were epithelial- 
ized. Thirteen cases of severe alkali 
burns involving the entire cornea and 
perilimbal area were included. Ten of 


‘these reepithelialized within 27/2 to 


8 months; another developed a small 
ulceration that healed. In one eye, 
the treatment was discontinued by 
the patient and a perforation occurred 
a week later. The remaining eye was 
healing at the time of the report. 

In four more eyes with old alkali 
burns that had been grafted and de- 
veloped postoperative ulcers, the ul- 
cers healed within one week of the 
beginning of cysteine therapy. In ad- 
dition, cysteine was used in conjunc- 
tion with topically applied steroids in 
four more grafts in old alkali burns. 
Two grafts were clear at four and 16 
months; one eye eventually became 
phthisical. 

Five eyes with central herpetic 
corneal. ulcers with descemetoceoles 
were treated with pressure patching, 
debridement and cysteine. All five 
healed without observable enlarge- 
ment of the ulcer or loss of the ante- 
rior chamber. Additional successful 
healing was obtained in four cases of 
wound dehiscence and two cases of 
marginal furrows. 

In a double-blind cooperative study, 
Slansky et al*® evaluated the efficacy 


of 0.2M edetate disodium calcium in 
the treatment of corneal ulcerations 
of diverse causes. All prior medica- 
tions in the treatment of these ulcers 
were continued with the commence- 
ment of therapy with edetate diso- 
dium calcium drops. In 35 ulcerated 
eyes, 20 ulcers healed, ten remained 
unchanged, and five continued to ul- 
cerate; in 26 control eyes, only six 
healed. This difference is statistically 
significant. 

Additional recent reports have 
stated that excellent results in the 
treatment of severe alkali burns are 
obtained with the use of cysteine in 
combination with soft contact lenses, 
but emphasized that a prolonged 
course of treatment is necessary. 

The main problem in evaluating 
the kinds of treatments described 
here is the heterogeneity of the dis- 
eases studied. No one investigator or 
center has access to enough patients 
with specific ulcerative disease enti- 
ties to adequately assess efficacy. 
Within the disease categories, pre- 
sent studies fail to include detailed 
information on severity. Ultimate 
judgment on the usefulness of collag- 
enase inhibitors and local heparin 
therapy will await large cooperative 
studies that are well-controlled, with 
standardized grading of severity and 
rigid protocols. 

Because of the previous disappoint- 
ing results obtained with standard 
methods of treating Mooren ulcers, a 
new therapeutic approach was tried 
in five affected eyes.°° Cryoapplica- 
tions were combined with peritomy. 
The cryosurgical unit was used to 
make application of —40 to —50 C at 
the ulcer edge for 20 seconds. A peri- 
tomy was performed adjacent to the 
ulcer edge, and the blood vessels 
reaching the ulcer were heat-coagu- 
lated. 

In all five eyes, there was rapid 
improvement in pain and the eyes 
quickly became free from inflamma- 
tion. One eye experienced a recur- 
rence of the ulcer following a cataract 
extraction, but this rapidly responded 
to a fresh series of cryoapplication. 
There was no recurrence of pain or 
ulceration over a follow-up period of 
one to five months. This preliminary 
report bears noting; further experi- 
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ence with longer follow-up periods 
should yield more definitive data. 


Peripheral Depositions 


The periphery of the cornea is the 
most frequent site for deposition of 
substances within the corneal struc- 
ture. Presumably most of these sub- 
stances are derived from the general 
circulation, pass across the limbal 
blood vessels, and are laid down in 
the corneal margin. A two-way pro- 
cess of deposition and reabsorption 
takes place resulting in a characteris- 
tic configuration: A clear zone adja- 
cent to the limbus separates the depo- 
sition from the limbal capillaries. 
This zone is that area in which reab- 
sorptions keeps pace with deposition. 
If the process continues, the zone 
showing deposition extends further 
toward the limbus, obliterating the 
clear zone and indicating a local shift 
favoring deposition over absorption. 
The central extent of stromal deposi- 
tion probably reflects the extent of 
significant movement of plasma sol- 
utes in the cornea. 


Corneal Arcus 


By all accounts, the most frequent 
corneal deposition is that of arcus 
senilis (anterior embryotoxon), in 
which lipids are deposited within the 
peripheral stroma. The earliest 
evidence is seen as a faint whitish 
yellow opacification near Descemet 
membrane. Further accumulation 
involves all layers of stroma, while 
the initial location is in the superior 
and inferior quadrants; eventually 
the entire circumference of the cornea 
can be involved. Frequently, there is 
a concomitant deposition of lipid in 
the adjacent sclera. It is not thought 
to be due to degeneration changes 
within the cornea. 

Histochemical Analysis of Lipid 
Deposits. — While it has been known 
that there is a lipid deposition, Cogan 
and Kuwabara’! were the first to ana- 
lyze effectively the deposits histo- 
chemically; with fat solubility tech- 
niques, they found neutral fats, phos- 
pholipids, and sterols (cholesterol). 

Biochemical Analysis.—In a fur- 
ther quantitative biochemical analy- 
sis comparing normal corneas and 
those with arcus, Andrews? found 
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increased levels of sterol ester, neu- 
tral glycerides, sterol (cholesterol), 
and phospholipids in those corneas 
with arcus. An objection raised con- 
cerning this work was that the con- 
trol (arcus-free) eyes were from chil- 
dren under 12 years of age. Thus, age- 
dependent deficiencies that are not 
associated with arcus were possible. 
This objection was answered by point- 
ing to the internal controls used, ie, 
central portions of cornea without 
arcus.”? 

Therefore, a similar study* using 
control (arcus-free) eyes ranging in 
age from prematurity to 79 years was 
undertaken. The results of this work 
indicate that all three main lipid frac- 
tions (cholesterol, triglycerides, and 
phospholipids) increase with age and 
that there is a still greater increase in 
patients with arcus, which is inde- 
pendent of age. The only quantitative 
difference in lipid levels in the study 
was that triglyceride levels were 
higher. In a preliminary report, rab- 
bits maintained on lipid-supplement- 
ed diets developed corneal arcus." 

Relationship to Systemic Dis- 
ease.—The major reason for the 
great interest in arcus lies in its pos- 
sible relationship to systemic disease. 
The corneal lipids associated with 
arcus formation are those found in 
serum. The possible association of 
arcus with diseases of the cardiovas- 
cular system, eg, arteriosclerosis or 
lipid disturbances of the blood, or 
both, has been investigated. If there 
were a true association, then arcus, 
which is easy to detect, would serve 
as a convenient identifying mark for 
high-risk groups. 

Arteriosclerosis. — Early studies 
had reached dissimilar conclusions 
regarding an association of arcus 
with arteriosclerotic heart disease. 
Rodstein and Zeman** examined 287 
ambulatory elderly patients who 
were between the ages of 68 and 101 
years. Arcus was graded after slit- 
lamp examination. A progressive 
increase in the frequency and degree 
of areas with advancing age was not- 
ed which was more marked in male 
patients. No significant correlation 
was found between the degree of ar- 
cus and calcification of the thoracic or 
abdominal aorta, heart size, peripher- 


al pulse patency, or serum cholesterol 
or blood pressure levels. Significant 
correlations, however, were noted 
with electrocardiogram abnormali- 
ties and degree of retinal arterioscle- 
rosis. An interesting observation was 
that approximately 30% of the sub- 
jects aged 86 to 105 years had no 
evidence of arcus. 

Rifkind and Dickson*’ studied ap- 
proximately 550 normal Scottish sub- 
jects of both sexes. The incidence of 
arcus in the normal male population 
ranged from 14% (ages 30 to 39 years) 
to 75% (ages 60 to 69 years) and 8% 
(ages 30 to 39 years) to 67% (ages 60 
to 69 years) in female patients. In 
male patients who had had a my- 
ocardial infarction, there was a 
slight, but statistically insignificant, 
increased incidence of arcus. In only 
one normal age group (40 to 49 years) 
was there any statistically significant 
correlation between arcus and ser- 
um cholesterol levels. These results 
showed that arcus increases in fre- 
quency with age. Since it occurs in 
the young and does not represent a 
corneal degeneration, the use of arcus 
lipoides corneae or corneal arcus is 
suggested as more correct terminol- 
ogy. 

It was pointed out that there is an 
extremely low incidence of coronary 
artery disease in Africans and yet 
corneal arcus is quite common among 
them.** Moreover, there was no asso- 
ciation between arcus and serum cho- 
lesterol levels in these subjects. In an 
attempt to reconcile these findings 
with those showing arcus related to 
cardiovascular disease, it has been 
suggested that there is a different 
pattern observed between popula- 
tions in the developed and underde- 
veloped countries.5® While no such 
association is apparent in underde- 
veloped populations, in developed 
countries arcus occurring under age 
40 may be due to hypercholestero- 
lemia and perhaps indicates a pro- 
pensity to ischemic heart disease. 

In an effort to elucidate arcus and 
lipid metabolism, 62 Negro males 
were studied.® Arcus was graded and 
fasting serum cholesterol, phospholi- 
pid, triglyceride, and total lipid levels 
were determined. The mean age for 
each category of arcus severity was 
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about the same. There was a signifi- 
cant positive correlation between 
arcus severity and serum cholesterol 
and phospholipid levels; no such rela- 
tionship with triglycerides or total 
lipid was apparent. 

Further studies“ using width of the 
arcus as an indicator of severity were 
reported. This finding was compared 
in 500 patients over age 20 with the 
degree of arteriosclerosis and age. 
From an analysis of variance, a rela- 
tionship between arcus senilis and 
arteriosclerosis and age was shown. 
If, however, the effect of age was ex- 
cluded in the analysis of covariance, 
no relationship with arteriosclerosis, 
myocardial infarction, or age was 
found. Whether or not the method of 
grading arcus in this study is valid is 
open to question. 

In another study,” patients were 
screened for arcus, graded on a three- 
point scale, and their charts were re- 
viewed for a cardiovascular profile. 
The authors disagreed with those 
who suggested that arcus in patients 
under age 40 suggests alterations in 
plasma lipids and an increased sus- 
ceptibility to coronary artery disease. 
The tendency of Negroes to develop 
hypertension was not correlated with 
the presence of arcus, and socio- 
économic factors did not play a role in 
the incidence of arcus. Similarly, 
eliminating age factors, hypercholes- 
terolemia did not correlate well with 
arcus. 

As previously mentioned, arcus is 
more common in Africans (particular- 
ly in the young), and yet the incidence 
of coronary artery disease is low. In 
a study from South Africa, an 
analysis of serum lipids in Bantu 
with arcus and those without re- 
vealed no marked difference except 
in triglyceride levels. The standard 
deviation of the triglyceride levels 
in the arcus group suggested a non- 
homogeneous population. There -was 
no correlation between atherosclero- 
sis, coronary artery disease, and 
arcus in the South African Bantu. 

In Ireland, the frequency and de- 
gree of arcus in relation to a number 
of attributes or risk factors were as- 
sessed in 534 male patients of all ages 
who had coronary artery disease." 
The incidence and severity of arcus 
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were positively associated with age 
and lifetime alcohol consumption 
(independent of age). All other fac- 
tors, eg, diastolic blood pressure, glu- 
cose tolerance, total lipid levels, ciga- 
rette use, and serum cholesterol level 
were not related. In addition, severity 
of coronary disease did not correlate 
with arcus. This study raises a new 
aspect, namely, the factor of alcohol 
ingestion that seemed to be related to 
the disease. 

Lipid Disturbances of the Blood. — 
In an attempt to make sense out of 
the conflicting reports on arcus, oph- 
thalmologists have been aided by a 
recent classification of hyperlipopro- 
teinemia. Using this classification, a 
review of the ocular findings in each of 
the five groups has been presented.™ 

Type lis a rare condition character- 
ized by chylomicronemia; the chy- 
lomicra are 95% triglycerides. Lipid 


keratopathy (vide infra) has been 


described in association with this 
disorder. 

Type II is relatively common and 
is characterized by elevated serum, 
B-lipoproteins, and cholesterol and 
normal levels of triglycerides. It is 
inherited dominantly and is associ- 
ated with xanthelasma, early corneal 
arcus, and lipid keratopathy. 

Type III is rare and is inherited re- 
cessively. There is a broad elevation 
of £-lipoprotein, triglycerides, and 
cholesterol. Carbohydrate ingestion 
results in a marked increase in 
endogenously produced triglycerides. 
Early arcus formation is associated. 

Type IV shows elevation of serum 
pre-8-lipoproteins and triglycerides, 
but cholesterol levels are normal. No 
ocular disease is associated. 

Type V is characterized by chy- 
lomicronemia and elevated pre-B- 
lipoproteins and no eye lesions are 
reported. — 

In the same report, 24 patients 
with hyperlipoproteinemia were ex- 
amined. Four out of five patients 
with type II disease showed arcus 
formation. No arcus was seen in any 
of the other groups. Types IJ and III of 
the disease are associated with a high 
evidence of coronary artery disease. 
Since this may be delayed by early 
prophylactic measures, the identifica- 
tion of patients in these categories is 


i 


important. 

In a review of arcus and lipid disor- 
ders, Rifkind® reiterates that a 
search for an underlying lipid disor- 
der is important when corneal arcus 
appears before the age of 40 years. 

In summary, it is probable that 
arcus senilis (a misnomer), more pro- 
perly called corneal arcus, occurring 
in the elderly is a reflection of normal 
aging processes. In the young patient, 
however, it seems reasonable to ob- 
tain a serum lipid profile and to real- 
ize that the positive yield may be low. 
The identification of even a few pa- 
tients with a treatable serious disease 
(types H and HD hyperlipoprot- 
einemia justifies the investigation. 


Lipid Keratopathy 


It has been noted that arcus is par- 
ticularly dense in areas of the cornea 
that are vascularized. A related, but 
distinct type of lipid deposition is 
seen occasionally in corneas with 
previous disease, which has resulted 
in vascularization. There may be an 
interval of many years between the 
initial disease and the appearance of 
lipid deposition. These fatty plaques 
are laid down in or adjacent to areas 
of abnormal vascularization. There is 
a dense white or yellowish-white in- 
filtrate that extends from the periph- 
ery centrally that eventually involves 
the visual axis." 

A case report of a unilateral exam- 
ple of lipid keratopathy was present- 
ed. This occurred in a 72-year-old 
Chinese woman who did not have a 
past history of ocular disease. Gonios- 
copy, however, revealed synechia 
formation, which suggested prior dis- 
ease. Because the infiltrate was rap- 
idly extending, a penetrating kerato- 
plasty was performed. The excised 
tissue was subjected to analysis with 
the use of gas-liquid chromatography. 
The only lipid component identified 
was cholesterol. In tissue removed 
from a normal eye and subjected to 
similar analysis, triglycerides and 
phosphatids were found, in addition 
to cholesterol. There is the possibility 
that these other lipids originated in 
epithelium. This study reported cho- 
lesterol in the lipid-laden tissue at 
levels 10 to 30 times the level of a 
normal cornea. 
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A histologic study of tissue re- 
moved from a patient who had lipid 
keratopathy has been reported.*® 
Keratoplasty was performed in a 51- 
year-old woman who had an enlarg- 
ing disciform white corneal lesion in 
an area where a pterygium had been 
excised 30 years previously. Light 
microscopy revealed large (50) blood 
vessels in the corneal stroma with 
adjacent nerve bundles. Oil red O 
stains revealed lipid as bright red 
large intracellular globules and less 
brightly stained extracellular gran- 
ules. Electron microscopy revealed 
the blood vessels to be abnormal in 
structure, with marked thickening 
and reduplication of the basement 
membrane. The endothelial cells 
contained numerous cylindrical dense 
bodies. These blood vessels resembled 
those seen in some glial tumors. 
There was stromal hypercellularity 
with macrophages, lymphocytes, and 
plasma cells. 

It is postulated that lipid deposition 
is initially intracellular and then ex- 
tracellular after release from necrotic 
cells. Necrosis of lipid-laden cells ini- 
tiates a chronic inflammatory reac- 
tion with further neovascularization 
and lipid deposition. 

The mystery that remains is what 
suddenly initiates the deposition proc- 
ess after a period of years in a vascu- 
larized cornea. The few reports in the 
literature show normal serum choles- 
terol levels. This condition is uncom- 
mon, but its striking clinical appear- 
ance is pathognomonic. 


Calcific Deposits 


Band keratopathy is a well-recog- 
nized condition occurring in associa- 
tion with hypercalcemia, hyperphos- 
phatemia, or prolonged, extensive 
intraocular disease, or all three. Cal- 
cium is deposited in the superficial 
layers of the cornea beginning near 
the limbus and advancing centrally; 
it is largely confined to the interpal- 
pebral area. 

A case of idiopathic band keratop- 
athy™ was reported. There was no 
evidence or history of ocular disease 
and the serum calcium and phos- 
phorous levels were normal. Scrap- 
ings of the epithelium were stained 
and histochemical reactions were 
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consistent with calcium deposition. 
The ultrastructure of band kera- 
topathy in two eyes was reported.” 
The presence of calcium in the epi- 
thelial and subepithelial layers of the 
cornea was confirmed. Similar data 
was presented in a case of uveitis 
with secondary band formation; ex- 
perimentally-induced band formation 
yields the same type of calcium depo- 
sition.” Deposition takes place in 
concentric rings and is viewed as a 
degeneration occurring in damaged 
connective tissue. 

In an attempt to understand some 
of the mechanisms involved in the 
production of band keratopathy, ef- 
forts were made to produce experi- 
mental models.” Two separate mod- 
els in the rabbit eye were presented. 
In the first, an immunogenic uveitis 
was produced. Subsequently, the 
animal was intoxicated with vitamin 
D. This resulted in the development 
of band keratopathy in 100% of the 
rabbit eyes. The authors believe that 
the calcification observed is best ex- 
plained by the theory of calciphylaxis. 
This is defined as a condition of in- 
duced systemic hypersensitivity (vi- 
tamin D intoxication) in which the 
tissue responded to appropriate chal- 
lenging agents (uveitis) with local 
calcification. Needless to say, this 
adumbration of the theory does not 
explain the mechanism of calcium 
deposition. 

In a second model, rabbit eyes were 
injected with polyethylene sulfonic 
acid and the animals were depleted 
of vitamin D. Band keratopathy de- 
veloped in one third of the eyes. In 
both models, hypercalcemia and 
ultraviolet irradiation are not in- 
volved and lid closure can prevent 
the development of calcium deposi- 
tion in either model. 

Using these experimental models, 
calcium was detected by a technique 
using an electron probe analyzer.” 
In normal control rabbit eyes, there 
was an even distribution of small 
amounts of calcium in all corneal lay- 
ers; this even concentration was not 
altered by excess vitamin D or its de- 
pletion. In the animals with band ker- 
atopathy, however, large amounts of 
calcium were found in the immediate 
subepithelial layers. 


In a clinical study” of 18 severely 
uremic patients, over 80% showed 
evidence of calcific deposits in either 
cornea or conjunctiva. These deposits 
were located in the epithelium or 
subepithelial tissues and occurred in 
the presence of low or normal serum 
calcium; serum phosphorous levels 
were elevated in all patients. The 
product of the calcium and phospho- 
rous values was 70 or above in all pa- 
tients with deposits. The limbal le- 
sions resembled Vogt white limbus 
girdle but were said to be whiter with 
coarse crystals and were found in 
younger patients. Chronic hemodial- 
ysis appeared to have no influence on 
the distribution, size, or appearance 
of these lesions. 

In a review” of 2,600 patients over 
a 20-year period, an incidence of 28% 
is reported for Vogt white limbus gir- 
dle. It was seen slightly more fre- 
quently in female patients and tends 
to occur more often on the nasal side. 
Type II, in which the line extends to 
the limbus, is five times more com- 
mon than type I, with a clear inter- 
val. This lesion is generally regarded 
as an innocuous aging change in 
which small amounts of calcium are 
deposited. As such, it may represent a 
very attenuated form of band kera- 
topathy. 

A case report of a patient with band 
keratopathy associated with systemic 
gout is of interest.” Urates tend to 
deposit in avascular areas. Indeed, 
urates were identified in the corneal 
scrapings. Using both histochemical 
and spectrometric methods, no cal- 
cium was found. The authors advo- 
cate the use of uriase to facilitate 
removal. 

A series of cases of a peculiar type 
of superficial corneal opacification, 
beginning at the limbus and extend- 
ing centrally, is reported.7* All of 
these cases were studied in Labrador. 
The disorder is restricted to the inter- 
palpebral area and male patients are 
preponderantly affected. Since the 
opacification is difficult to scrape 
away, it is not thought to be calcium, 
and a relationship to prolonged expo- 
sure problems is postulated. 


Spheroid Degeneration 


The appearance of small golden 
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globular deposits in the superficial 
layers of the cornea near the limbus 


-= has been reported infrequently. The 


droplets are clear and are apparently 
subepithelial in location. Various 


. descriptive terms have been used, eg, 


degeneratio corneae sphaerularis 
elaioides and degeneratio primaria 
oleoguttata. A recent paper”? reports 
the histopathological findings in five 
cases. These were associated with lat- 
tice dystrophy, one with subepithelial 
fibrosis and one posttraumatic scar- 
ring. The location of the deposits be- 
neath the epithelium linked with the 
frequent signs of epithelial dysfunc- 
tion is circumstantial evidence forthe 
epithelial origin of the deposits. His- 
tochemical reactions indicated a pro- 
tein composition, and it was speculat- 
ed that a keratin percursor might be 
involved. 

A clinical study® of 111 cases of 
corneas containing these spherular 
globules indicates that they are not 
as infrequent as previously believed. 
Three distinct clinical patterns are 
noted: (1) primary corneal type asso- 
ciated with increasing age, (2) sec- 
ondary corneal type associated with 
significant preexisting ocular pathol- 
ogy, and (3) conjunctival form which 
may or may not be associated with 
either corneal type. The types are de- 
lineated in the next paragraphs. 

Type I.—Ninety-eight cases were 
seen. The youngest patient was 46 
and the mean age 69 years. This is 
more common in male patients, is 
usually bilateral, restricted to the 
periphery, and is asymptomatic; the 
spheroids occur singly or in clusters. 

Type II.—This is secondary to sig- 
nificant ocular disease, tends to be 
unilateral, and may involve the cen- 
tral cornea. 

Type Il.—Conjunctival deposits 
were found in 13% of cases studied 
with or without corneal involvement. 
They were frequently associated with 
pingueculae. 

All of these deposits fluoresce 
brightly under ultraviolet illumina- 
tion. 

In a further report*! from the same 
center, the microscopic and ultrami- 
croscopic characteristics of each type 
are presented. Corneal or conjuncti- 
val biopsy specimens were taken from 
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five cases. Microscopically, all three 
types are similar in structure, size, 
and pattern. They were located in 
superficial stroma, and in one case, 
the overlying Bowman membrane 
was eroded. Light microscopy re- 
vealed the spheroids to be amor- 
phous; high-magnification electron 
microscopy, however, revealed a 
granular structure. Evidence is pre- 
sented indicating that the spheroids 
develop from extracellular material 
deposited on collagen fibrils and se- 
creted by abnormal fibrocytes. Stain- 
ing characteristics of the material 
are consistent with at least partial 
collagen composition; no neutral fats 
or phospholipids were noted. The 


- authors do not think the deposits rep- 


resent an incomplete form of keratin, 
but they do conclude the spherules 
are made up of extracellular collagen 
and some mucopolysaccharides. . 

The same authors in a survey® of 
2,600 patients reported a 7% inci- 
dence of some form of spheroid degen- 
eration: of these, 76% had type I, 5% 
type II, and 55% type III. This degen- 
eration is believed to be a corneal or 
conjunctival reaction to a variety of 
factors including aging processes, ac- 
tinic rays, trauma, dystrophies, glau- 
coma, climatic conditions, etc. 

In this connection, it is interesting 
to note an extensive histopathological 


report on chronic actinic keratopa-- 


thy. Superficial stromal deposits 
similar to those described in spheroid 
degeneration are mentioned. Histo- 
chemical reactions led the author to 
conclude that these deposits were 
composed of protein-containing ami- 
no acids that are not normally found 
in the cornea. Another similarity is 
the association with pingueculae. It is 
suggested that the material origi- 
nates in the pericorneal conjunctival 
connective tissue, from whence it is 
diffused into the neighboring corneal 
stroma. 

These spherular deposits are ob- 
viously much more common than 
previously suspected. Careful ex- 
amination of the peripheral cornea 
and conjunctiva will disclose their 
presence in a surprising number 
of patients. Their characteristics 
are of considerable academic inter- 
est, but they appear to constitute a 
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benign condition. 
Copper Deposits 


In patients with hepatolenticular 
degeneration (HLD [Wilson disease}, 
there is a disturbance of copper me- 
tabolism. Copper deposits are seen in 
the peripheral cornea deep in the 


„area of Descemet membrane. They 


assume variable color characteristics 
ranging from light-brown to rust to 
green. This distinctive deposition is 
called the Kayser-Fleischer ring (K-F 
ring). Eight patients with HLD, which 
was diagnosed biochemically, were 
examined for ocular abnormalities.* 
A surprising scant number of oculo- 
motor abnormalities was seen, given 
the extensive neurologic manifesta- 
tions of the disease. Seven of the eight 
patients, however, showed the dis- 
tinctive K-F ring. 

A report of two cases™ documents 
the disappearance of the K-F ring in 
one patient while taking penicillam- 
ine therapy; the other patient did not 
show any change. The discrepancy in 
the severity of the K-F ring and neu- 
rologic signs are emphasized. Two 
more case reports® of the disappear- 
ance of the K-F ring on therapy stress 
the pattern of removal of copper. 
When clearing is incomplete, the 
superior and inferior aspects clear 
last. Later only a hammered metal 
appearance to the periphery of Desce- 
met membrane is seen. A slight 
golden sheen to Descemet membrane 
ending at Schwalbe line and best 
appreciated by gonioscopy is the last 
vestige of copper deposition. 

The electron microscopic findings of 
the K-F ring are described in detail.’ 
Electron-dense particles were found 
in Descemet membrane. Analytical 
electron microscopy confirmed that 
the deposits were copper. The depos- 
its were dust-like in the posterior 
layers of Descemet and coarser ante- 
riorly, suggesting subsequent aggre- 
gation. The authors favor the hypoth- 
esis that copper particles from the 
aqueous infiltrate through the endo- 
thelium into Descemet membrane. 
Their peripheral location, however, 
cannot be explained. 

Similar copper deposits in the cen- 
tral areas of Descemet membrane 
were reported in a patient who had a 
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multiple myeloma who had been 
treated with cyclophosphamide®®; 
there was severe hypercupremia. It is 
probable that in this case, copper 
diffused into the cornea from the 
aqueous in contrast to its usual access 
route via the limbal vessels in HLD. 


White Ring of the Cornea 


Coat white ring of the cornea is an 
occasional finding in the midperiph- 
ery of an otherwise normal cornea. 
It consists of a whitish ring or dough- 
nut-shaped superficial opacity mea- 
suring 0.5 to 0.1 mm in diameter. The 
epithelium is intact and there are no 
symptoms. Eighteen patients with 
white rings were followed up.® The 
rings were found to be more common 
in patients who had worked with 
limestone. The author thought that 
they were traumatic in origin, partic- 
ularly from calcium oxide or calcium 
hydroxide particles, and that they 
represented a localized burn. 

It has been thought for years that 
these lesions were composed of cal- 
cium and lipid, on the basis of their 
appearance and early histochemical 
methods. A biopsy specimen of the 
cornea was taken from a recent pa- 
tient.” There was a defect in Bowman 
membrane, which was filled with 
granules 7u to 10u in size. They did 
not stain with hematoxylin-eosin, 
PAS, fat, or calcium. They did, how- 
ever, stain with the Gomori iron 
stain. Electron probe x-ray analysis 
confirmed the presence of iron. This is 
the only reported instance of iron 
deposits that resulted in a white opac- 
ity. It is possible that the iron is com- 
plexed with a protein that turns 
white when denatured. Some of the 
discrepancy between these findings 
and previous reports showing calcium 
and lipid deposition is attributed to a 
lack of critical evaluation of lesions 
reported as Coat rings. The authors 
think the ring is most likely the re- 
sult of trauma. 


Miscellaneous Abnormalities 


Sclerocornea is an unusual congen- 
ital anomaly in which the peripheral 
(and in some cases, the entire) cornea 
is opacified. Collagen fibers similar to 
those in sclera in thickness and ar- 
rangement account for the lack of 
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transparency. In a review”! of the lit- 
erature on the subject, it is reported 
that 49 cases are known, 43 of which 
are bilateral. There is no sexual pre- 
dilection and various modes of inherit- 
ance are reported. A diverse group of 
systemic anomalies are associated 
with sclerocornea. Of the associated 
ocular abnormalities, the most com- 
mon are cornea plana, shallow ante- 
rior chamber, strabismus, anterior 
synechias, and nystagmus. Two addi- 
tional case reports are included. Bi- 
lateral clear corneal grafts were 
achieved in an 11-year-old patient, 
but vision remained at a low level due 
to amblyopia. The authors suggest a 
guarded surgical prognosis because of 
the likelihood of associated ocular 
abnormalities. 

In an Eurasian infant with bilater- 
al sclerocornea and microcornea, a 
penetrating keratoplasty was per- 
formed at age 9 months.®? Three 
months later, the graft was clear. 
Histopathological examination of the 
excised button disclosed a retrocor- 
neal membrane that resembled Des- 
cemet membrane. In addition, the 
stromal collagen fibers were thick- 
ened, blood vessels were present, 
Bowman membrane was absent, and 
the epithelium was thickened. 

In a study” of the fine structure of 
sclerocornea, the following findings 
were reported: the epithelium was 
thickened and the cells resembled 
those of conjunctiva. There was con- 
siderable variation in the diameter of 
the collagen fibers, the anterior stro- 
mal fibers being three to six times the 
normal size. This arrangement re- 
sembles that of sclera. Sclerocornea 
probably develops at the 20-mm stage 
of gestation and represents the re- 
placement of corneal fibers by scleral 
fibers as the result of some stimulus 
to scleral fibrillogenesis. 

Two patients with a peculiar ring- 
shaped corneal opacity were ob- 
served.** There was a rather narrow 
dense band of opacification extending 
from Bowman membrane to Desce- 
met membrane running concentrical- 
ly with the limbus. This band was 
distinguishable from arcus, which 
was also present. It is dissimilar to 
posterior embryotoxon in that it did 
not involve Descemet membrane or 


project into the anterior chamber. 
Both patients had a history of mar- 
ginal infiltrates, and it is likely that 
this ring represents scarring from 
previous disease. The authors, how- 
ever, suspect that it may be a degen- 
erative condition. 

A peculiar case of a peripheral cor- 
neal ulcer with finger-like vascular- 
ized granulating projections into the 
cornea is described. This patient 
was suffering from a severe riboflavin 
deficiency. No local treatment except 
for atropine was used. Systemic ad- 
ministration of riboflavin was associ- 
ated with healing of the ulcer over a 
two-week period. Similar lesions 
have not been associated with ribofla- 
vin deficiency in the past. It is unlike- 
ly that we would see such a case 
treated without recourse to local anti- 
biotics and other drugs in the present 
day. The patient described, however, 
was seen 30 years ago prior to the 
widespread availability of antibiotics 
or steroids, or both, and serves to iso- 
late the effect of riboflavin deficiency 
if indeed a self-limited, contempora- 
neous condition, such as marginal 
toxic ulcer, can be excluded. 

A report” of eight cases of periph- 
eral corneal edema following cataract 
extraction was presented. It has not 
been observed earlier than six years 
following the surgery. In all cases, 
the cataract extraction had been an 
uncomplicated intracapsular one. 
Generally, the superior and central 
areas of the cornea were spared, the 
edema extended to the limbus, and 
there was no vascularization. A pe- 
culiar punctate orange pigmentation 
was seen on the affected endothelium. 
The condition was bilateral in six of 
the eight patients and it occurred in 
two pairs of sisters. Since there was 
no evidence of any other ocular dis- 
ease, a traumatic cause was thought 
likely, although a dystrophic process 
could not be ruled out. Since the cen- 
tral cornea was unaffected, there was 
no impairment of vision. 

In a paper” detailing 1/2 years fur- 
ther follow-up of these cases of pe- 
ripheral corneal edema, five more 
cases were added to the series. In 
two of the original series, the central 
cornea became edematous but cleared 
within two to four weeks. This 
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was possibly related to an elevated 
intraocular pressure. The new cases 
also showed a preponderance in 
female patients. One eye developed 
the peripheral edema following an 
extracapsular extraction and one 
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unoperated phakic eye had peripheral 
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lens subluxated superiorly, which 
created an anterior chamber similar 
to that in aphakia. It is postulated 
that the prolonged presence of a flat, 
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Calendar of Events 


Southern Medical Association, Section on Ophthalmology, 1973 Meeting, San Antonio, Tex 


14 New Jersey Academy of Ophthalmology and Otolaryngology Annual Fall Meeting, Newark 


Phacofragmentation and Irrigation of Cataracts, Laboratory Course and Lectures, University 


International Symposium on the Eye and Systemic Disease, University of Iowa, Iowa City 
International Congress for the Prevention of Blindness, Cairo, Egypt 


26 Queen’s University and Affiliated Hospitals, Clinical Days—Ophthalmology, Kingston, On- 


, 


15 Sixth Annual Hermann Hospital Alumni Meeting, Houston 


Postgraduate Course in Ophthalmology, State University of New York, Upstate Medical Cen- 


Kansas City Society of Ophthalmology and Otolaryngology, Annual Scientific Meeting, Kan- 


Neuro-ophthalmology Course, Bascom Palmer Eye Institute, Key Biscayne, Fla 


21 American Board of Ophthalmology Written Examinations (held in cities throughout the 


Colorado Midwinter Seminar in Ophthalmology, Aspen 
American Society of Contemporary Ophthalmology, Annual Meeting, Miami Beach, Fla 


25 Queen’s University and Affiliated Hospitals, Clinical Days— Ophthalmology, Kingston, On- 


1973 
Nov 12-15 
15-16 
of California, San Francisco 
15-17 
16-20 
tario, Canada 
Nov 30-Dec 1 
ter, Syracuse, 
Dec 7-8 
sas City, Mo 
1974 
Jan 7-10 
United States) 
28-31 
Feb 10-16 
tario, Canada 
March 23-26 
Eye, Brooklyn 
27-28 
ville, La 
April 7-12 
Beach, Fla 
May 5-8 


Fight for Sight, Inc. Student Fel- 
lowship Awards.—Dr. Charles A. 
Perera, Chairman of the Scientific Ad- 
visory Committee of Fight For Sight, 
Inc., has announced that 12 additional 
student fellowships were awarded for 
1978, amounting to $10,150. This 
brings the total number of awards to 
317 since this program was initiated 
in 1953. 

These fellowships continue to be an 
important factor in stimulating stu- 
dents of basic sciences and medicine 
to. undertake future careers in 
ophthalmology and to provide the 
opportunity for students of high cali- 
ber to be trained in ophthalmic re- 
search under the guidance of quali- 
fied senior investigators. 

Applications for the 1974 fellow- 
ship awards are now being accepted. 
The deadline for applications for the 
1974 awards is March 1, 1974. For 
additional information, write to the 
secretary, Fight For Sight, Inc., 41 W 
57th St, New York 10019. Telephone 
inquiries are not acceptable. 
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Colorado Midwinter Seminar 
in Ophthalmology.—The Colorado 
Ophthalmological Society will spon- 
sor a seminar in ophthalmology to be 
held in Snowmass at Aspen, Jan 28- 
31, 1974. 

Speakers will include Drs. Milton 
Boniuk, Stephen Drance, Robert 
Machemer, and Bruce Spivey. 

For additional information, write 
to James M. Hersey, MD, Colorado 
Ophthalmological Society, 1809 E 
18th Ave, Denver 80218 | 


Second Meeting of the Interna- 


tional Strabismological Associa- - 


tion.—The Second Meeting of the 
International Strabismological Asso- 
ciation will be held May 20-25, 1974, 
at Marseilles, France, on board the 
SS Cabo San Vicente. There will be a 
call at the Isle of Elba, Naples, with 
optional excursions to Pompeii, Her- 
culaneum, Paestum, and Capri. 

The program will include panel 
discussions on amblyopia, prismatic 
therapy, vertical strabismus, and 


State University of New York, Downstate Medical Center, Course in Microsurgery of the 
Seminar on Hansen’s Disease for Ophthalmologists, Public Health Service Hospital, Car- 
Ophthalmic Plastic and Corneal Surgery Symposium, Bascom Palmer Eye Institute, Miami 


American Board of Ophthalmology, Oral Examinations, Philadelphia 


electrophysiology in squint. A spe- 
cial session will be devoted to papers; 
and the Bielchowsky Lecture will be 
delivered by Prof Dr. H. Harms 
(Tiibingen). 

For additional information, contact 
Scientific Secretariat, Dr. P. V. Ber- 
ard, 48 rue Breteuil, 13006 Mar- 
seilles, or Administrative Secretari- 
at, Lucien Rodrigues-Ely, 15 rue 
Beauvau, 13231 Marseilles Cedex L., 
France. 


Research to Prevent Blindness 
Award.—Dr. Stephen J. Ryan, Jr., 
Assistant Professor of Ophthalmolo- 
gy at the Johns Hopkins University | 
School of Medicine has been awarded 
a special $25,000 grant by Research 
to Prevent Blindness, Inc., to advance 
his pioneering research on macular 
degeneration. The grant accompanies . 
Dr. Ryan’s selection as RPF — Louis - 
B. Mayer Scholar; he is the third out- 
standing young scientist to win that 


‘designation in the past three years. 
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Edited by Henry F. Allen, MD 
243 Charles St, Boston 02114 


The Basic Aspects of the Glaucomas. By 
Adnan H Halasa, MS, MD. Price, $14.50. Pp 
226, with 68 illustrations. Charles C Thomas 
Publisher, 301-327 E Lawrence Ave, Spring- 
field, Il 62703, 1972. 


Modern medical education often 
presents too much material to the stu- 
dent. The beleaguered learner may 
not even finish the lengthy list of rec- 
ommendations, much less the sources 
themselves. Thus the appearance of a 
relatively small book is refreshing 
and welcomed. Halasa’s monograph 
on glaucoma should be easily handled 
by the individual wanting a survey of 
this subject. 

The author’s primary purpose is to 
make available, in one volume, new 
concepts regarding the pathogenesis, 
diagnosis, and treatment of glau- 
coma. Quite properly, the stress is on 
relatively current literature. The 
emphasis on the teachings of Armaly 
is not surprising, since the author 
served as a fellow at the University of 
Iowa under Armaly’s tutelage. 

The book is divided into one short 
and three longer sections. It opens 
with a brief description of historical 
aspects relating to glaucoma, and a 
classification based on the 1954 Inter- 
national Symposium on Glaucoma. 
While there is risk in introducing 
new Classifications, it would perhaps 
have been helpful, especially in a 
book stressing current concepts, to 
avoid some of the awkward diagnostic 
categories such as “secondary angle 
closure without pupillary block . . . 
due. . . to the presence of pupillary 
block and iris bombe.” About 50 of the 
200 pages deal with general princi- 
ples of tonometry and tonography, 
and 100 with “primary glaucomas,” 
including chronic simple glaucoma, 
angle closure glaucoma, and congeni- 
tal glaucoma. The concluding 50 
pages are devoted to the “secondary 
glaucomas.” 
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Different points of view about par- 
ticular topics are often presented. 
However, additional explanatory 
comment is frequently lacking, and 
the reader may have difficulty judg- 
ing which opinion the author believes 
is in actuality closer to the truth. For 
example, Hayreh’s concept that the 
prelaminar region of the optic nerve 
is supplied by the short posterior cil- 
lary artery system is introduced 
along with the statement of Francois 
that this area is nourished by a “sepa- 
rate branch of the ophthalmic art- 
ery. . . the Central Artery of the Op- 
tic Nerve,” within the nerve itself. 
The important difference between 
these two views is in no way resolved. 
Without “editorial comment” or fur- 
ther discussion, the reader is left to 
decide for himself what is the actual 
blood supply to the prelaminar area. 
All too often the reader finds himself 
in a similar dilemma. 

The author, in his attempt to keep 
the volume down to manageable size, 
has of necessity simplified much ma- 
terial and omitted more. For exam- 
ple, with good justification, detailed 
discussions of surgical technique 
have been avoided. Some simplifica- 
tions, however, are stated with a de- 
gree of apparent certainty that may 
not always be justified. Let us con- 
sider the entire section titled “Man- 
agement of the Normal Eye,” that is, 
the fellow eye of an individual having 
had an unilateral attack of angle clo- 
sure. “Angle closure glaucoma is a 
bilateral disease, and although the 
disease starts in one eye, the other 
eye will eventually be involved 
whether miotics are used or not. 
There is wide agreement as to the jus- 
tification of prophylactic peripheral 
iridectomy in every patient who has 
developed angle closure glaucoma in 
one eye.” The unfortunate aspect of 


this paragraph is not that it is far 
from the mark, but rather that it is so 
close to the mark that with a bit more 
careful wording it would have been 
right on target. For clearly the other 
eye is usually but not always in- 
volved. And clearly not “every” pa- 
tient needs to have surgery on the fel- 
low eye. There are rare situations 
when the two eyes are structurally 
different; and there are occasional 
times when, for a variety of reasons, 
any surgery on the second eye is un- 
wise. Furthermore, there are in- 
stances in which the surgeon will 
choose to perform a sector iridectomy 
rather than a peripheral iridectomy. 
Which is to say, that the author’s 
comments regarding the “manage- 
ment of the normal eye” are correct in 
principle; with a few qualifying 
phrases they would have been more 
precise and thus of more help to the 
student or practitioner searching for 
specific advice. 

Oversimplification then is a major 
shortcoming of this otherwise valu- 
able contribution. As an up-to-date 
introduction to the subject of glau- 
coma, Halasa’s volume serves a use- 
ful purpose. It should be helpful to 
those wanting to acquire new knowl- 
edge about this common eye disorder. 

GEORGE L. SPAETH, MD 
Philadelphia 


The Merck Manual of Diagnosis and Thera- 
py, ed 12. Edited by David N Holvey, MD. 
Price, $6.50. Pp xv +1964. Merck Sharp & 
Dohme Research Laboratories, Division of 
Merck & Co Inc, Rahway, NJ, 1972. 


The latest edition of this miniature 
encyclopedia of medical knowledge 
has been authored by more than 140 
physicians in the United States and 
Canada. Their names are not given. 
The section on ophthalmic disorders 
comprises 43 pages. Its author has 
dealt successfully with the problem of 
including subjects of practical impor- 
tance while excluding irrelevant or 
controversial material. In so doing, 
he has fulfilled the spirit and purpose 
of the book in meeting the needs of 
the primary physician, the nonspe- 
cialist, or the specialist who wishes 
basic information in special fields 
other than his own. 

Judging from the good quality of 
the eye section, one may safely rely 
on the authoritative nature and prac- 
tical usefulness of the remainder of 
this substantial volume. 

HENRY F. ALLEN, MD 
Boston 
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Corneal Preservation: (Clinical and Labora- 
tory Evaluation of Current Methods). Edit- 
ed by Joseph A Capella, MS; Henry F Edel- 
hauser, PhD; Diane L VanHorn, PhD. Price, 
$22.50. Pp 336, with 209 illustrations. Charles 
C Thomas Publishers, 301-327 E Lawrence 
Ave, Springfield, IL 62703, 1973. 

Have we really entered the era 
when corneal surgeons can routinely 
schedule and operate on patients who 
require penétrating keratoplasty? 
Have the ingredients of the TV dra- 
ma, the collection of donor material 
from remote places, the rush to trans- 
fer the donor to the operating sur- 
geon, the long wait by the telephone 
for the call summoning the patient to 
immediate surgery—have all of these 
become a thing of the past? The an- 
swers, of course, depend on whether 
preserved corneal tissue is as good as 
“fresh” donor material for penetrat- 
ing keratoplasty. 

The book Corneal Preservation is 
the report of a symposium held in 
Gainesville, Fla, in December 1970, 
bringing together ophthalmic sur- 
geons, basic scientists, and Eye Bank 
personnel to discuss banking of donor 
material, preservation techniques, 
the changes that occur in eyes that 
have undergone preservation, and 
the application of these methods to 
the actual transplantation of tissue 
into human eyes. 

Formal papers discuss methods of 
evaluation of endothelial viability, 
methods of preservation for lamellar 
keratoplasty and then, the most im- 
portant aspect, methods of preserva- 
tion that ensure endothelial viability 
so that penetrating keratoplasty may 
be performed. The -evidence for the 
functional survival of endothelial 
cells is presented, and a series of pa- 
pers on the clinical results of cry- 
opreserved donor material is set 
forth. The majority of the results are 
those reported from the Gainesville 
group, and their general conclusion is 
that the results are as good with cry- 
opreserved as with fresh donor ma- 
terial. Much smaller series are re- 
ported by other surgeons from vary- 
ing centers, and in general they agree 
that their initial results have been 
good. Since 1970, cryopreserved do- 
nor tissue has been used by an in- 
creasing number of surgeons, and it 
would seem that we are at the very 
least entering the era when cryopre- 
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served material must be considered 


as “an accepted method.” 

The round table discussions and 
informal questions at the end of each 
presentation help clarify some of the 
controversial aspects of the papers, 
and there is considerable specific 
technical detail pointing out the 
“cook book” techniques, adherence to 
the details of which are important in 
assuring endothelial viability. 

Perhaps the most important state- 
ment in the book is found of page 206. 
“It is appalling how little we know 
about what kind of tissue is good (for 
transplantation) and what is not.” 
Until we do know more, it will re- 
main the responsibility of the individ- 
ual surgeon to decide what criteria 
the donor tissue must meet before he 
will use it. This book will help the 
surgeon make this decision. 

S. ARTHUR BorucHorr, MD 
Boston 


Atlas of Cataract Surgery. By William H 
Havener, MD, Sallie L Gloeckner, MA. Price, 
$27.50. Pp 180, with 75 illustrations. CV Mos- 
by Co, 3207 Washington Blvd, St. Louis 
63103, 1972. 


From the seemingly infinite vari- 
ety of techniques employed in cata- 
ract surgery, Dr. Havener has chosen 
to present in this book those tech- 
niques he finds most useful. A com- 
bined descriptive and pictorial format 
is used to show each step of the sur- 
gery. Discussions are very complete 
and meticulously precise. The illus- 
trations by Sallie Gloeckner are su- 
perb, combining half-tone realistic 
drawings of the surgeon’s view of the 
eye with graphic cross-sectional 
drawings of the same procedures. 

Every basic aspect of cataract sur- 
gery is covered beginning with pre- 
medication, cleaning and draping the 
eye, and local anesthesia. Readers 
will seldom find such a detailed de- 
scription of these important, but often 
underplayed, preliminary steps. The 
operative procedures described in- 
clude conjunctival flaps, corneoscleral 
incisions by several methods, details 
of suture placement, iridectomy, and 
use of alpha-chymotrypsin. Lens ex- 
traction is presented by methods of 
cryoextraction, erisophake, and for- 
ceps delivery. Although several alter- 


~ native procedures are mentioned, Dr. 


Havener emphasizes the use of a lim- 
bus-based flap, a razor blade and scis- 
sors incision, preplacement of double- 


` armed 7-0 gut sutures, and cryoex- 


traction of the lens. Prevention of 
operative complications is considered 
with each step of the surgery. A major 


value of this book is the careful illus- 


tration of many common errors of 
technique situated alongside the pro- 
per technique and a discussion of how 
to avoid each error. 

A short section at the end of the 
book deals, to a more limited extent, 
with variations of technique for diffi- 
cult cases such as extracapsular lens 
extraction and _ iridocapsulectomy. 
This section also gives some orienta- 
tion toward management of vitreous 
loss and postoperative hyphema, 
glaucoma, and flat anterior chamber. 
These are controversial subjects, and 
the information included is not ex- 
haustive. 

The book is intended to show basic 
techniques of cataract surgery; it is 
not a comprehensive atlas of all tech- 
niques. Consequently everyone may 
find some favorite technique slighted 
or omitted. For instance there is no 
mention of the staged groove incision 
or the time-honored Graefe knife inci- 
sion. Preplaced sutures of the Mc- 
Lean or tract types are not discussed. 
Perhaps most important to current 
trends in ophthalmic surgery is omis- 
sion of the use of surgical micro- 
scopes. Even though the microscope is 
not essential for cataract surgery, it 
is becoming increasingly popular 
among younger surgeons and does 
require some adjustments. Unfortu- 
nately, there are no references on 
techniques or complications of cata- 
ract surgery. 

However, these limitations are mi- 
nor to the intent of the book. For the 
new ophthalmic surgeon, this atlas 
is agem. It provides vivid description 
and illustration of the basic aspects of 
cataract surgery, and it serves as a 
source of information for all those lit- 
tle points that are not often taught in 
such detail. A careful reading of this 
book by new and experienced sur- 
geons alike will help everyone avoid 
errors of technique. 

Ricar L. Dattow, MD 
Boston 
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A Question for the Doctor: 


What 

isa 
spectacle 
Indirect? 











el 
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If you said that 
a Spectacle In- 
direct is the new 
way to quick indirect 
ophthalmoscopy without 
headbands, you’re right. If 

you said it’s the perfect indirect for the office, you’re right 
again. And if you said you can wear the spectacles for 
rounds introducing the light source and viewer when you 
need them, you really seem to know our product. 


Did you also know that you can choose from two attach- 
ments which cover the full range of PD’s from 52 to 74... 
with no individual adjustment needed? 


Did you also know that your Keeler loupes will snap right on? 


Did you also know that the Spectacle Indirect works on re- 
chargeable batteries or transformer, and an optional dimmer 
gives you finger-tip control of illumination at all times? 





One more question: 
Wouldn't you really like to have one? 


Call or Write: 
David Keeler, Broomall, Pa. or Wally Parama, west coast. 


Vi F E 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
A K E L R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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Quality Optics joins hands 
with Milton Roy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . . . greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past . . . to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


SR) MILTON: SOY COMPANY 
Quality Optics Division 





P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 


The very best you can recommend when 
ur patients won't take time for two or three. 























The very best you can recommend 
when your patients will take the time. 
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Barnes-Hind Ophthalmic Products 

Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road 

Sunnyvale, California 94086 
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SPRG Pa „ V" = ats 
the new non-electric 


cryo-ophthalmic console trom Alcon 


No electrical outlet is needed for the new CRYO-STAT. It operates 
conveniently with NO or CO, alone, giving you a freedom of movement 
unlike any cryo console you've used before, 

while eliminating electrical hazards and another cord underfoot. 


Instant on/off "freeze control 


The CRYO-STAT provides instantaneous freeze and defrost. 
This prevents iris adhesions, eliminates the need for excess 
manipulation, and helps to avoid lacerations and 

vitreous loss. 
Rapid freeze and defrost greatly simplifies such 
procedures as cataract removal and retinal repair. 

Ready adjustment to other specific procedures is 

permitted by a broad range of precision-built 
pencils. Ask your Alcon Surgical Represen- 

tative for a demonstration of the new 


CRYO-STAT non-electric system. 















Alcon Laboran or 
Surgical Ss 





In chronic 
simple 
(open-angle) 
glaucoma 
when 
epinephrine 
IS 
indicated 





.. consider 


Epitrate 


EPITRATE may be used alone or 
added to miotic therapy to maintain 
intraocular pressure ata more Satisfactory 
level of control. 

EPITRATE reduces the rate of 
aqueous formation. It may also improve 
outflow facility in certain cases follow- 
ing prolonged therapy. 

EPITRATE offers a particular benefit 
for the open-angle glaucoma patient 
with early senile lens changes by 
avoiding miosis when used alone, or 
minimizing miosis when used with miotics. 


bitrate 
epinephrine 
bitartrate 


O prescribe alone or in 
combination with miotics 


O stability without refrigeration 








BRIEF SUMMARY 

(For tull prescribing information, see package circular.) 
EPITRATE® (epinephrine bitartrate) 

Formanagement of chronic simple (open-angle) glaucoma 
Description: A sterile, aqueous solution of levorotatory 
epinephrine bitartrate 2% (equivalent to 1.1% base), itis 
Stable, retains its potency throughout use, and requires 

no refrigeration. It has a low surface tension. 

Action: Intraocular pressure is lowered by reducing the 
rate of aqueous formation. Improvement in outflow facility is 
also observed in certain cases following prolonged therapy. 
Indications: Useful in management of chronic simple 
(open-angle) glaucoma, either alone or in combination with 
miotics. In selected cases, it may also be used with 
Carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an 
epinephrine preparation is contraindicated in eyes that are 
Capable of angle closure since its relatively weak mydriatic 
action may, nevertheless. precipitate angle block. 
Gonioscopy should be carried out on all patients before 
initiating therapy. 

Warnings: Topical use of epinephrine in any form should 
be interrupted prior to general anesthesia with certain 
anesthetics such as cyclopropane or halothane which sen- 
sitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be 
used with caution in the presence of hypertension, 
diabetes, hyperthyroidism, heart disease, and cerebral arte- 
riosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE (epinephrine bitartrate) therapy, but usually 
diminish as treatment is continued. Conjunctival allergy 
occurs occasionally. Pigmentary deposits in the lids, con- 
junctiva or cornea may occur after prolonged use of epine- 
phrine eyedrops. In rare cases, maculopathy with a central 
scotoma may result from the use of topical epinephrine 

in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occa- 
sionally been reported, such as: palpitation, tachycardia, 
extrasystoles, hypertension, trembling, Sweating, and pallor. 
Dosage and Administration: 1 drop, with frequency of 
instillation being individualized, from every two or three 
days to twice daily. More frequent instillation than one drop 
four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 101 S9—EPITRATE—ophthalmic solution 
of epinephrine bitartrate 2% (equivalent to 1.1% base). 
[Also contains chlorobutanol (chloral derivative) 0.5%, 
adrenalone, sodium bisulfite, sodium chloride, polyoxy- 
propylene-polyoxyethylene-diol, and disodium edetate. | 
Package containing 7.5 cc. bottle with separate dropper- 
screw Cap attachment. 
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NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 





Announces its Twenty-Third 


Annual Symposium Meeting on 


“Glaucoma” 


AN A.M.A. APPROVED COURSE FOR CONTINUING MEDICAL EDUCATION 


March 2-6, 1974 


The Fairmont-Roosevelt Hotel 
New Orleans, Louisiana 


REGISTRATION STARTS 
9:00 a.m., Saturday, March 2, 1974 
9:00 a.m., Sunday, March 3, 1974 


LECTURES TO COMMENCE 

. Saturday, March 2, 1974 
., Sunday, March, 3, 1974 
Monday, March 4, 1974 

. Tuesday, March 5, 1974 


1:0 
1:0 
9:00 a. m., 
9:0 
9:00 a. m., Wednesday, March 6, 1974 


GUEST SPEAKERS 

Steven M. Podos, M.D. 

Kenneth T. Richardson, Jr., M.D. 
Robert N. Shaffer, M.D. 


Douglas R. Anderson, M.D. 
S. M. Drance, M.D. 
Miles A. Galin, M.D. 
John R. Lynn, M.D. 


Registration Fee 
$175.00 For Practicing Ophthalmologists 


75.00 For Residents Outside Louisiana 
Accompanied by a letter of identification from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 






(504) 524-0085 



















NATIONAL SPRING MEETING 


AT 
THE 


April 17-20, 1974: 
Ophthalmology Speakers: 

Fred C. Blodi, M.D., lowa City, lowa 
Claes H. Dohlman. M.D.. Boston, Mass. 
William Havener, M.D., Columbus, Ohio 
Herbert Kaufman, M.D., Gainesville, Fla. 
Orkan G. Stasior, M.D., Albany, N.Y. 


Otolaryngology Speakers: 

Beverly Armstrong, M.D., Charlotte, N.C. 
Byron Bailey, M.D., Galveston, TX 
Vernon Gray, M.D., Los Angeles, Cal. 
Gene Myers. M.D.. Pittsburgh, Pa. 


Sponsored by W. Va. Academy of Ophthalmology 
and Otolaryngology 


RESERVATIONS —Write directly to the Green 
brier, White Sulphur Spring, W.Va. for hotel 
accommodations. 


ADVANCE REGISTRATION—Fee of $95 required 
checks payable to W.Va. O & O. Send to J. Elliott 
Blaydes, Jr. M.D. The Blaydes Clinic, Blfd., W Va. 

24701 

























































THE WILLS EYE HOSPITAL 
announces ifs 


TWENTY -SIXTH 
ANNUAL CLINICAL CONFERENCE 
February 14-16, 1974 
at the 
BELLEVUE STRATFORD HOTEL 
BROAD AND WALNUT STREETS 
PHILADELPHIA, PA. 


SPECIAL HIGHLIGHTS 


THE ARTHUR J. BEDELL LECTURE 
by 
JOHN C. MUSTARDE, F.R.C.S., SCOTLAND 


SYMPOSIA 


EMERGENCY EYE CARE 
MANAGEMENT OF DIABETIC RETINOPATHY 


MANAGEMENT OF THE AGING EYE AND ADNEXA 


WORKSHOPS 


REFRACTION, GLAUCOMA, NEUROLOGY, CORNEA, 


MICROSURGERY, CORNEA, PLASTIC. 
Address inquiries to 
GERARD SHANNON, M.D., Chairman 


ANNUAL CLINICAL CONFERENCE COMMITTEE 


WILLS EYE HOSPITAL 
1601 SPRING GARDEN STREET 
19130 


PHILADELPHIA, PA., 








From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: That’s why new 
Visalens™ Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact time of the wetting 
agent with the lens. 

A companion product is Visalens 
Soaking /Cleaning Solution, an antiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses ( after 
removal) of ocular secretions. 

If your patients ask you ‘about Visalens, 
we hope you will recommend it, 
as well as Visine® eye drops, 
where appropriate. 


| — -Professional sample kit 
Visalens eo on request. 


WETTING SOLUTION Pfizer will be happy to send you a kit 

O e of both Visalens Wetting Solution and 

Visalens n Visalens Soaking/Cleaning Solution. 

WETTING SOLUTION Asier On Your Eyes Send your name and address ( with zip 
for contact lenses Se . - 

Makes Corese SEPTIC LUBRICATING code, please) to: Visalens, 185 Price 

Sesier EN Your Eyes X Š e 

umserne <iuemeatnc | Parkway, Farmingdale, N.Y. 11735. 


— 


By the makers of Visine kiria 





CLINITEX (<>) 





CA=2 100° FIED 
FUNDUS CAMERA 


You are looking atthe precision coated optical head of a Clinitex CA-2 100° fundus camera. 






è Complete self-contained system 
e Automatic sequencing (1 frame per second) for fluorescein angiography 


e Adjustable time delay between injection of fluorescein and start of photography. 
If you are considering the purchase of a fundus camera, be sure to view this one. It’s the only one with 


a 100° View. 
Designed, manufactured and marketed by Clinitex, Inc. Patent Pending 














CLINITEX, INC., 183 Newbury St. è Danvers, Mass. 01923 U.S.A. AJO 
PLEASE ‘ : 
SEND DCA-2 
MORE JSE SEAP Title 
INFORMATION o a = 
City sate a ot ip 








CLINITEX 


CLINITEX LOG-2 
LIGHT COAGULATOR 


Proven in over 300 installations 
at leading institutions through- 
out the world. 


$4,950 








DIATHERMY $770 


Stable wet field diathermy 


CRYO $1,034; 


Localized tip freezing only, 
allows great maneuverability 
during surgical procedures. 







t GAMBS 
suit Lamps $2,710 


FLASH PHOTO $6,600 


Highest intensity flash photo 
assures perfect photographs 
under any condition. 





*Basic unit price 
tExclusive U.S. import agent 


PLEASE SEND LIN ; ; ; A » IN 
INFORMATION gs aloes 
ON ITEMS 


CHECKED 


ru rourur 


tussy 
nit- pickers. 


Bob Sneen and Loren Haugen have been 
inspecting finished PC contact lenses for a total 
of 22 years. They're part of a corps of fussy 
examiners who believe that an imperfect contact 
lens is merely a sliver of plastic. Only when it 
passes their scrutiny does it qualify as a PC 
contact lens. And that’s not easy. 


2 PRECISION-COSMET CO., INC. 
= ct Ler s Dit m 
29 So. 7th Street, Mir solik "Mik ın. 55419 
° Kans as City ° Bi llin ngs * In ey 
e Portland © Der i fe p 
The PC Digest is free up equest on your letterhead. 
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Lederle has: 
5 Ways to 
help you 
manage 
glaucoma 











Lederle has: 


DIAMOX 





ACETAZOLAMIDE 
Tablets —125 mg, 250 mg 





Lederle has: 


DIAMOX SEQUELS 


AC ETAZOLAM D = Sustained Release Capsules, 500 mg 


up to 24 hours of therapeutic effect on a single dose to 
rie 1g miotic effect with minimum dosage.. slow 
iform release for maximum toleration and reduced 


nocturne | DIC ‘P SSUT CS 





‘Chronic simple (open-angle) glaucoma and secondary glaucoma 


pe 
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Lederle has: Lh D 
°PARENTE RAL, 
Vial of 500 mg with sodium hydroxide 


DIAMOX’” to adjust pH to approximately 9.2 


ACE TAZOLAMIDE SODIUM 





Lederle has: 


NEPTAZANE’ 


METHAZOLAMIDE Tablets — 50 mg 


another carbonic anhydrase inhibitor that reduces ocular 
tension by blocking aqueous humor inflow... ordin; ily 
suitable for patients refractory to other drugs in 

long-term therapy an 





Please see back page for Prescribing Information. 





‘ Lederle has: 


Perhaps the most important 
amily of drugs in glaucoma 


DIAMOX SEQUELS, 500 mg; Bottles of 100 & 30 


DIAMOX Tablets, 
250 mg; 
Bottle of 100 


lerte NDE 


Diamox 
ee Merolamide = 


me sequels® == 
s4 Dated Preasa Capsule 


PRON hows ve 
. oo 


T 100 CAPSULES 
ay ~ 


DIAMOX ACETAZOLAMIDE 


Indications: For adjunctive treatment of: chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery Is desired in order to lower 
intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are 
depressed, in marked kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term use in 
chronic noncongestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated 
in mice at more than ten times the equivalent therapeutic doses have 
not been evidenced in humans, do not use DIAMOX in pregnancy, 
especially during the first trimester, unless expected benefits outweigh 
these potential adverse effects. 


NEPTAZANE® Tablets Methazolamide, 50 mg. 


Indications: For adjunctive treatment of chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery Is desired in order to lower 
intraocular pressure. 


Contraindications: Severe (absolute) or hemorrhagic glaucoma; of 
doubtful use in peripheral anterior synechiae; chronic noncongestive 
angle closure glaucoma; adrenocortical, hepatic, or renal insufficiency; 
electrolyte imbalance states, e.g., hyperchloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Although teratogenic effects demonstrated in rats at high 
doses have not been evidenced in humans, Methazolamide should not 
be used in women of child-bearing potential or in pregnancy, especially 
in the first trimester, unless the expected benefits outweigh potential 


Lederle 





$ Diamox 


Metasou d 
Tablets 2i: or emo 


NEPTAZANE 
Tablets, 50 mg; 
Bottle of 100 
In _— BTA LO), ELEF 
125 mg; 

Bottle 


of 100 


seri 


Neptazane 
Wethasoience 


|  Diamox 
f Tablets 


Acetarolam de 


| Tablets 125% 


i ABLETS 
i 


DIAMOX Parenteral, 500 mg 


me bn 
~. 





Precautions: Increasing the dose may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse reactions common to all sul- 
fonamide derivatives may occur: fever, rash, crystalluria, renal calculus, 
bone marrow depression, thrombocytopenic purpura, hemolytic anemia, 
leukopenia, pancytopenia, agranulocytosis. Early detection is advised 
and if such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy: (minimal) paresthesias, par- 
ticularly a "tingling" feeling in the extremities; some loss of appetite, 
polyuria, drowsiness, confusion. Long-term therapy: An acidotic state 
may supervene usually corrected by bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, hematuria, glycosuria, hepatic 
insufficiency, flaccid paralysis, convulsions. 


adverse effects. 


Precautions: Use with caution in patients with cirrhosis or hepatic 
insufficiency to forestall hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema to avoid acidosis. Electro- 
lyte balance should be maintained. Although not reported thus far with 
this drug, reactions common to sulfonamide derivatives, such as fever, 
leukopenia, hemolytic anemia, bone marrow depression or renal calculi, 
may occur. 


Adverse Reactions (relatively mild and disappear on withdrawal or 
dosage adjustment): anorexia, nausea, vomiting; malaise, fatigue or 
drowsiness, headache; vertigo, mental confusion, depression, pares- 
thesias. Urinary citrate excretion and uric acid output is decreased 
during use of this drug, but urinary calculi have not been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, Pearl River, New York 10965 


719-3 
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A patient whose near vision cannot 
beimproved to better than 20/40 by 
conventional means, or a patient 
with a rapidly changing condition, is 
an ideal prospect for Press-On Segs. 


sid s Low Visual Aid Kit has both right and left 
trial rings with seven reading adds from + 3.00D 
to + 8.00D with base-in prism ranging appro- 
priatelyfrom 2 to 17 diopters. Prism has been 

— precalculated, depending upon the add required. 
Our easy-to-use Low Visual Aid Kit contains seven 
pairs of lens in standard trial rings... Plano upper, 
D25 Press-On Seg below. The kit comes with 
complete instructions for use. 


A technician-ean quickly and easily apply the pre- 
-eut 25 Segs to existing glasses. 


Silor Optical, Inc. 
262 Glen Head Road, Glen Head, N.Y 1 1545 


Sil Op, l | Gentlemen: Please send further information on your L.VA. 
Lor a me ae 





(Fill out coupon or staple your card to it and mail.) 
262 Glen Head Road, Glen Head. New York 11545 


Si oc oee 





Marketed by Silor Optical, Inc. 


Address S mai ma r a A Ss a a es eee 
m Manufactured by O.S.G., San Rafael. Ca. a 


City, State and Zip - 
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GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 
















VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 144 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 


AO Slit Lamp 

lets you choose 
the viewing angle 
you prefer. 
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—_ ao : The AO Slit Lamp offers you a choice 
of inclined or horizontal eyetubes. 
Coated optics are parfocal and 
parcentered for maximum definition, 
resolution and depth of focus. Slit 
controls are conveniently located 

on both sides of the instrument for 
right- or left-hand use. The 

base control is fully adjustable 

and includes a large knurled 

knob for vertical adjustment, 
easy-action joy stick for complete 
horizontal adjustment, and a unique 
locking/release mechanism that 
maintains critical alignment 
when final positioning 
is reached. The base 
rides on a ball-bearing 
suspension so that all 
movement is precise 
and smooth. 

Your authorized AO 
Instrument distributor 
or AO representative 
can demonstrate all 
these features and many more. 
Or, write for our color brochure. 


(A AMERICAN OPTICAL 


CORPORATION 
BUFFALO, NEW YORK 14215 
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Accommodative esotropia may prevent 

a child from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 





Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 


treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic afgle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyisrecommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used Cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued. may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported: routine examinations should accompany 
prolonged use. 

7 Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously: 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution: 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


a, The Ophthalmos Division 
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Announcement of the 


FOURTEENTH ANNUAL INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 
THE OPHTHALMOLOGIST 


February 22-23-24, 1974* 
Sponsored by 


THE RUDOLPH ELLENDER MEDICAL FOUNDATION, INC. 


(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing medical 
education program 


PLACE: FAIRMONT-ROOSEVELT HOTEL; 
NEW ORLEANS, LOUISIANA 


TUITION: 5 $150.00 ($50.00 Residents and M.D.’s Assistants) 


PANELISTS: JAMES V. AQUAVELLA, M. D., Rochester, New York 
JOS. A. BALDONE, M. D., New Orleans, Louisiana 
CHESTER J. BLACK, M. D., Elmhurst, Illinois 
HERSCHELL H. BOYD, M. D., Bellevue, Washington 
FLLIS GRUBER, M. D., Rochester, New York 
JACK HARTSTEIN, M. D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M. D., Houston, Texas 
EDWARD SHAW, M. D., Gainesville, Florida 
NORMAN 0. STAHL, M. D., Great Neck, New York 


TOPICS: Conventional hard contact lenses, hydrophilic soft gel 
lenses, silicone lenses and oxygen permeable hard 


contact lenses. 


STAY OVER FOR THE MARDI GRAS SEASON! 


*February 24-25-26, 1974 


Mardi Gras Day is Tuesday, February 26, 1974. 


Special convention hotel rates 
through Mardi Gras. 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof—Delta Towers (Claiborne Towers) 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 
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Topical miotics 
to remove 
aqueous humor. 











e potent oral carbonic anhydrase inhibitor 

e onset of action usually within an hour; maximal effect is 
observed in two to four hours 

e lowered intraocular pressure is often maintained for six to 
twelve hours 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of 
sodium or potassium are depressed. Should not be used in patients with 
Severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis is present, or during concomitant 
use of steroids or ACTH. Interference with adequate oral electrolyte intake 
will also contribute to hypokalemia. Digitalis therapy may exaggerate 


® 
an added plus in the treatment of chronic simple (open-angle) glaucoma DARANIDE 





DARANIDE 

to help 
suppress the 
secretion of 
aqueous humor. 





add DARANIDE \icicresevn uso 
for increased control 

of Chronic simple 
(open-angle) glaucoma 





metabolic effects of hypokalemia especially with reference to myocardial 
activity. Hypokalemia may be treated by use of potassium chloride or giv- 
ing foods with a high potassium content. Use with caution in severe 
respiratory acidosis. Consider possible occurrence of agranulocytosis, 
thrombocytopenia, or renal calculi. High doses cause some decrease in 
renal blood flow and glomerular filtration rate. 


Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), constipation, urinary frequency, mild skin eruptions, pruritus, 
headache, weakness, nervousness, globus hystericus, sedation, lassitude, 
depression, confusion, disorientation, dizziness, ataxia, tremor, tinnitus, 
and paresthesias of hands, feet, and tongue. If they occur, reduce dosage 
or discontinue drug temporarily. 


How Supplied: Tablets containing 50 mg dichlorphenamide each, in 
bottles of 100. 


For more detailed information, consult your MSD representative or see full 
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first for flexibility 

ZOLYSE provides a large 
10 cc vial of diluent—five times 
the size of conventional 2 cc 
units—which lets you mix to the 
precise enzyme concentration 
needed. 


first for effectiveness 


ZOLYSE (alpha chymotryp- 
sin) is the accepted enzyme for 
zonulysis in cataract surgery. lt 
gives you proven effectiveness, 
reducing the risk of capsule rup- 
ture, vitreous loss and traumatic 
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first for safety 


Only ZOLYSE furnishes BSS® 
(balanced salt solution) diluent 
which contains the seven prin- 
cipal ions of aqueous fluid. The 
BSS diluent with ZOLYSE pro- 
vides for greater compatibility 
with sensitive ocular tissue and 
reduces the likelihood of cyto- 
toxicity. In this way, ZOLYSE 
helps minimize certain prob- 

lems associated with alpha 
chymotrypsin. 

Remember, ZOLYSE can 
make a real difference in the 
overall facility of your 

cataract procedures. 





DESCRIPTION: A lyophilized form of crystalline alpha chymotrypsin. After reconstitution with sterile BSS®, the enzyme contains: Active: 
Sodium Acetate 0.39%, Sodium Citrate 0.17%, Potassium Chloride 


Alpha Chymotrypsin 750 units. Inactive: Sodium Chloride 0.49%, 

0.075%. Calcium Chloride 0.048%, Magnesium Chloride 0.03%, Purified Water. 
CONTRAINDICATIONS: High vitreous pressure, a gaping in 
WARNINGS: Do not use if cloudy or if it contains a precipitate. Do not autoclave— 
for sterilization will inactivate the enzyme. After use discard any unused portion. 
PRECAUTIONS: Use is not advised in patients under 20 years old. 


ADVERSE REACTIONS: Transient increases in intraocular pressure, moderate ^ 


uveitis, corneal edema, and striation have been known to occur. 


cisional wound, and congenital cataracts. 
excessive heat, alcohol, and any other chemical used , 
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Simultaneous irrigation, aspiration 
and fragmentation 


One of the critical, functional Other critical features include Constant 
characteristics provided by the Volume Aspiration System with predeterminable 
Model 7007 Cavitron/Keiman and precise volume control: Anti-traumatic 
PHACO-EMULSIFIER™: Aspirator. Fragmentation; and Automatic Flow Equalization 

The performance of these three tasks all which prevents chamber collapse from excessive 
at once enables lens fragmentation and 


ae : sist vacuum or overinflation because of surplus 
aspiration to be achieved within a few minutes. 


sah irrigation pressure. 
Prompt execution reduces the possibility of Finally, the Model 7007 PHACO- 


traumatizing Surrounding tissues in the anterior EMULSIFIER™: Aspirator System is supported 
chamber, and precludes the alternating of extensively by surgical and on-site nurses 
separate instruments which would prolong orientation training, in-field service, and a 


the procedure. | comprehensive program of services and 
Irrigation maintains the anterior chamber ' support materials to ensure continued 


as instruments are inserted. Aspiration education and proper equipment operation. 
draws the lens nucleus and cortical For detailed information, request 
material to the end of the tip, obviating in 7007 from: 


the need to chase ç articles throughout 
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controlled by the surgeon himself, 
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delay. The instrument may also be operated 
in the irrigation mode only, as well as the 


irrigation-aspiration mode. CAVITRON 


joins Blephamide Liquifilm 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


for round the clock treatment of blepharitis and conjunctivitis 


Your pat¥ents with nonpur- 
ulent blepharitis or conjunc- 
tivitis will appreciate the 
convenience of once-a-night 
administrationof new 
Blephamide S.O.P. sterile 
ophthalmic ointment. 


And Blephamide S.O.P. pro- 
vides the comfort of long- 
lasting lubrication that’s 
possible only with an oint- 
ment. It makes an excellent 
companion to Blephamide 
drops and their soothing, 
effective, daytime control. 
So for sterile sulfa-steroid 
therapy, night or day, 
there’s only one name to 
remember. Blephamide. 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 


Council and/or other information, 

FDA has classified the indications as 

follows: 
“Possibly” 


effective: Nonpurulent 
blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 





WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical o hthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 
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Moment of 
Decision 


When pilocarpine ale jongér 
maintains IOP, regain control A 
with Isopto Carbachol 3%. One drop 
works up to 8 hours... 
without risking lens opacities. 


Clinical evidence has shown Isopto Carbachol 3% 
effectively reduces IOP for up to 8 hours.* More 
potent and longer acting than pilocarpine, it can pro- 
vide round-the-clock control without the serious side 
effects reported with potent cholinesterase inhibitors. 


ISOPTO CARBACHOL® (Carbachol) Ophthalmic Solution 

Description: A sterile solution containing: Active: Carbachol 0.75%, 1.5%, 
2.25%, or 3.0%. Vehicle: Hydroxypropyl Methylcellulose 1.0%. Preservative: 
Benzalkonium Chloride 0.005%. Inactive: Boric Acid, Sodium Chloride, 
Sodium Borate, Purified Water. 

Contraindications: Contraindicated in presence of corneal abrasion or when 
constriction is undesirable, as in acute iritis. 

Warnings: Transient ciliary and conjunctival injection, headache and ciliary 
spasm with resultant temporary decrease of visual acuity may occur. 
Precautions: Avoid overdosage. 

Adverse Reactions: Systemic symptoms of cholinesterase inhibitors may 
occur even when epithelium is intact. 


*Drance, S.M. and Flindall, R.J.; Canad. J. of Ophth. 1: #4:292-296, Oct. 1966. 
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Ine new Zeiss Zoom OpMi 7... 
a true ophthalmological specialist. 


The new OpMi 7 is truly special in every 
sense of the word. It’s special in that it is designed 
only for ophthalmological microsurgery. And special 
too in price—its many outstanding design features 
are shared only with instruments costing consider- 
ably more. 

Wide field of view: 55 mm at 3.6x — 95% 
more area than other instruments in its price range. 

Building block design: it accepts all the 
valuable Zeiss accessories, including the Beam 
Splitter System for still and motion picture photog- 
raphy and TV, the unique high-eyepoint eyepieces 


for spectacle wearers, a fiber-optic ‘‘cool-light’’ 
illumination system, the assistant’s stereo micro- 
scope with the same high quality optics as the 
surgeon's, and the 2x operating field magnifier. 

Choice of 3 stands: including the new Ceil- 
ing Suspension System. 

Choice of 3 working distances: 6”, 7” or 
8” to your specification. 

That’s only a start. For complete details, 
write or call Carl Zeiss, Inc., 444 5th Ave., New York, 
N. Y. 10018. (212) 736-6070. 


Nationwide Service. 
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Look dee Besides its purely optical advantages such as high 
D resolution and large magnification range, the Zeiss 
Photo Slit Lamp has two truly unique features. 


into the eye First is the illumination system. It contains a 


specially designed, built-in flash unit of extremely 


(stereoscopically) high power (720 watt-seconds). Because of the 


k : brilliance of this flash illumination system you can 
with th IS narrow the slit beam down as far as 0.05mm. The 
built-in aperture diaphragm creates a practically 


a parallel beam so that you can photograph in color 
Photo Slit Lamp. with great, really great, depth of focus anything 
that can be seen with the slit lamp biomicroscope. 
And, second, you can do it stereoscopically. 
Stereo slit lamp photos are as superior to conven- 
tional photos as 3-dimensional biomicroscopy is to 
examination with a monocular microscope. And 
since observation is uninterrupted during photog- 
raphy, you are assured of recording exactly what 
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unmatched photographic versatility. You can, of 
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headings, on a separate sheet of 22 x 28 cm (81/2 x 11 inch) pa- 
per. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. 

C] Tables should be arranged so that when printed they will 
not be wider than three columns of ARCHIVES body type. Gener- 
ally three, six, or nine typewritten columns of data (including 
stub, or left column) will fit into three columns. All tables must 
be numbered consecutively, beginning with 1, and each must 
have a heading. Example: “Table 6.— Results of Blood Coagula- 
tion Studies.” 


Manuscript Preparation 


MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82%) PRODUCT #29'1/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 





MUROCOLL |. e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% | 2 


(Epinephrine Bitartrate 1.82%) |-2 $ 
#292 


oc 
Preservative-Chlorobutanol 0.5% | 5 2-5 


STERILE OPHTHALMIC 
SOLUTION 






Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 






PHARMACAL LABORATORIES, Inc |2 -5 2 
121 LIBERTY ST 5 
QUINCY 69. MASS. USA 
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Both solutions also have Sodium Bisulfite as preservative: Sodium Chloride 
and distilled water as inactive ingredients, 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. Æ only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


“BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 


121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 
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4 reasons to prescribe 1 solution 


Its a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 


refrigeration, so patients can use it anywhere, anytime 


— It’s highly effective—a full-strength preparation of 0.1% 


dexamethasone sodium phosphate 


-It comes in the OCUMETER® Ophthalmic Dispenser to assure 
< controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 


= advantages together. It all adds up to your best reason to 
-~ prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 





Sterile, highly stable 
Ophthalmic Solution 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.05% ) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 


Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
oo from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 


Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 


Available 
Ophthalmic 
Preparations— 


DECADRON® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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5-ml 
OCUMETER® 


O Sterile, highly stable solutions 


G Solutions are adjusted to a pH 
compatible with the eye 





ee P 
becadron » Ophthalmic Ointment 

Passe ¥ DECADRON® Phosphate 
fan containing dexamethasone 
sodium phosphete equivalent 
to 0.5 mg (0.05% ) dexametha- 
sone phosphate in each gram 








Convenient for use 
[] at night 
C] under a patch 


C whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
C] to provide even distribution 


£] to eliminate blink-out 
of medication 


Why buy an automatic refractor? An auto-refractor 
adds valuable time to your day by transferring routine 
measurements to an assistant. 

Why buy a Dioptron™ auto-refractor? This newest 
auto-refractor is asecond generation instrument 
designed to fully automate the objective retraction. 
It fogs the patient — automatically. It ignores blinks— 
automatically. It detects which eye is being measured 
— automatically. It even prints the results corrected 
for vertex distance—all automatically. 


& COHERENT RADIATION 


X] 








The operator presses two buttons. One to view 
while aligning with the simple slit-lamp, style con- 
trols and a second to initiate the measurement. 

Why Dioptron™? Because making the operator's 
job simpler benefits you. It eliminates clerical errors, 
minimizes training time and requires a less skilled 
operator. 

Write or call us. 3210 Porter Drive, Palo Alto, CA 


94304 (415) 493-2111, Dept A. wet 
O TM 


Dioptron™. . . look into it. 
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STOXIL 


IDOXURIDINE 
Flexibility with 2 dosage forms: 


STOXIL' OINTMENT (0.5%) is convenient for h.s. application, 
since one dose is sufficient for the entire night. (If desired for 
daytime use, the remaining 4 applications should be made q4h.) 


‘STOXIL' SOLUTION (0.1%) is convenient for daytime use for 
those who prefer this dosage form during waking hours. 


Recommended dosage is one dro 
hour (and every 2 hours at night). 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. 


Indications: Only in the treatment of herpes simplex keratitis. 


Description: ‘Stoxil’ Ophthalmic Solution contains idoxuridine (5-iodo- 
2'-deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when pack- 
aged. Preserved with thimerosal, 1:50,000. ‘Stoxil’ Ophthalmic Oint- 
ment contains idoxuridine 0.5% (5 mg./gram) in a petrolatum base. 
(White petrolatum and liquid petrolatum are inactive ingredients.) 


Contraindications: Contraindicated in patients with known or sus- 
pected hypersensitivity to any of its components. 


Precautions: Some strains of herpes simplex appear to be resistant. If 
there is no response in epithelial infections after 7 or 8 days of treat- 
ment, other forms of therapy should be considered. 


The recommended frequency and duration of administration should 
not be exceeded. 


p in each infected eye every 


‘Stoxil’ is not effective in corneal inflammations in which the virus is 
not present. 


Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 


‘Stoxil’ Ophthalmic Solution should not be mixed with other medica- 
tions. 


Adverse Reactions: Occasionally, irritation, pain, pruritus, inflamma- 
tion, edema of the eye or lids and, rarely, allergic reactions have been 
reported. Photophobia has occurred. Occasionally, corneal clouding, 
stippling and small punctate defects in the corneal epithelium have 
been observed. The punctate lesions may be a manifestation of the 
infection. 


How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.),in 15 ml. bottles 
with dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 


Stability: The Solution should be stored in refrigerator until dispensed. 
‘Stoxil’ Ophthalmic Ointment does not require refrigeration. 


Smith Kline & French 
Laboratories, Philadelphia 





The recent great interest in small, thin lenses 
has been occasioned by the spectacular results 
achieved in certain problem cases. For example: 
Many instances of residual astigmatism noted 
with conventional size lenses were markedly re- 
duced or eliminated with small, thin lenses. Also, 
where proper centration could not otherwise be 
accomplished, a change of this type of lens has 
often solved the problem. 

Although some remarkably good results have 
been obtained in special situations, this does not 
mean that the small, thin lens should be pre- 
scribed indiscriminately. Unfortunately, many 
practitioners still seeking the “Easy Way” to 
contact lens fitting have started to do just this. 
In our opinion, it is not sound practice to desert 
the more conventional and time-proven fitting 
technique based upon a small and inconclusive 
number of cases, no matter how impressive the 
results attained at times. The logic of this is 
borne out in our experience of the past few years, 
which has shown that when small, thin lenses 
were routinely prescribed, at least as great a per- 
centage of problem cases arose, which were then 
solved successfully using conventional lenses. 

What, then, is the rationale for prescribing 
small, thin lenses based upon present knowl- 
edge? We believe that the proper approach is 
as follows: 

l. For patients with normal lid structure and lid 
tension, and with flat or average corneal cur- 
vatures, we recommend that conventional fit- 


SMALL, THIN 
CONTACT LENSES 


Their Uses and Abuses 


ting procedures be employed. ‘Then, in those 
relatively few instances where problems are 
encountered, especially those involving lens 
centering, corneal edema, limbal irritation or 
residual astigmatism. the small, thin lens 
should definitely be tried. 

On the other hand, for patients with small 
palpebral fissures, tight upper lids, or corneas 
steeper than 46 diopters, experience indicates 
that the initial use of small, thin lenses is 
highly desirable. In addition, the initial pre- 
scribing of these lenses should be considered 
when the corneal cylinder is more than 2 di- 
opters because of their better centering char- 
acteristics. They have in fact proved to be 
superior to toric base curve lenses in many 


No 


cases where the corneal cylinder was less than 

4 diopters. 

Proper fitting of small, thin lenses necessitates 
the use of base curves steeper than the flatter K 
reading. Selection of the optimum base curve 
depends upon both the corneal astigmatism and 
the chosen lens diameter (a) the greater the cor- 
neal cylinder, the steeper the lens radius, and 
(b) the smaller the lens size, the steeper the lens 
radius. 

For a small complete evaluation of small, thin 
lenses (ULTRA-THIN METRICcONS), please mail 
coupon. 


STANLEY GORDON, President 


Please send special introductory 


CONTACT 
LENSES inc. 


180 ST. PAUL ST. ROCHESTER, N. Y. 14604 
Phone 716-232-6878 • Cable CONTACTLENS, Roch., N. Y. 


e Metricon e Ultra-Thin Metricon e Astigmacon 
e Spiro-Vent e Tangential Periphery © Gordon Bifocal 


SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 


offer and literature. 
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j Year after year, Isopto® Carpine is the stand- 
ard by which other pilocarpines are judged. 


The fact remains that Isopto Carpine is unique: Clinical 
tests? have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the lsopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

lsopto Carpine comes in the widest range of strengths 
available—sterile solutions from 4% to 10%. Supplied in 
15cc and also 30cc Drop-Tainer® Dispensers for maximum 
economy. 


we 


* Description: A sterile ophthalmic solution containing: Active: Pilocarpine Hydro- 
chloride 0.25%, 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative: Benzal- 
konium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inactive: 
Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Citric Acid in 0.25% and 
0.5% (to adjust pH), Sodium Citrate (to adjust pH in 1%, 2%, and 6%), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 
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First for Glaucoma 
dedicated to advances in ophthalmic therapy 


The Nikon Ophthalmic System: 


The Nikon 
Aspheric lens 
gives a large 
field of view, 
optical clarity 

and unusual 
image quality. 





E Aspheric Lenses 
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In Practice . 


Once an ophthalmologist uses a Nikon Aspheric lens he'll 
use no other. Nikon Aspheric lenses give a large undistorted 
field of view, greater optical clarity and unusual image qual- 
ity. Their light gathering power is unequalled. 


The exceptional Nikon Aspheric lenses are only some of the 
many fine optical products available from the Nikon Ophthal- 
mic Division. There are also Vertexometers, including the 
unique Projection Vertexometer, and the Nikon Zoom Photo 
Slit Lamp Microscope System with tonometer. All are guar- 
anteed for 10 years. 

For information about incomparable Nikon Aspheric Lenses 
or our other outstanding ophthalmic products, call or write. 
Nikon, Inc., Instrument Division, Ehrenreich Photo-Optical 
Industries, Inc. 623 Stewart Avenue, Garden City, N.Y. 11530. 
Tel. (516) 248-5200 (In Canada Anglophoto Ltd. Ont.) 


ERY Nikon Ophthalmic Division 
sfoll Extending man’s vision 


Three Aspheric 
lenses are now 
available from 
Nikon, in 14D, 
20D and 33D 
magnification. 
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Opticlude 


ORTHOPTIC 
EYE PATCH 


FOR OCCLUSION 
THERAPY 











New, hypoallergenic Opticlude Orthoptic Eye 
Patch. Now, occlusion therapy can be a faster, more 
convenient part of your strabismus and amblyopia treat- 
ment, and a great deal more comfortable for your 
patients. Application of the OPTICLUDE Orthoptic Eye 
Patch is simply a matter of stripping away the liner back- 
ing and pressing the patch into place. It's specially 
shaped for the eye area with the nonadherent dressing 
in place. 

SkinTone OPTICLUDE Orthoptic Eye Patch offers these 
important patient comfort advantages. It's microporous 
and hypoallergenic, reduces maceration and skin irri- 
tation. Removes easily, leaves no residue. Good adhe- 
sion; holds well in hot weather and won't wash off. 
Light, flexible and thin enough to fit behind glasses. 

Available in many pharmacies and through author- 
ized surgical supply dealers. 

Medical Products Division, 
3M Company, 3M Center, 
St. Paul, MN 55101 
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CRYOSURGERY 


AMIOILS 


CRYOSURGERY 












GRYOSURGERY 


WE CAN MAKE OUR POINT 
WITHOUT A LOT OF WORDS: 


® Amoils is an important name in Cryosurgery. 
@ In fact, Amoils Cryo units are number 1—worldwide. 


@ Keeler Optical is the exclusive Amoils sales 
distributor—also worldwide. 


@ Hundreds of hospitals and doctors that depend on 
Amoils depend on Keeler. 


@ You can too. 
Call or write today: 
David Keeler, Broomall, Pa. or Wally Parama, West Coast. 


All Keeler-Amoils units carry a one year warranty 


OPHTHALM , 


UNITS/SERVICE AVAILABLE THROUGH: 





Keeler Optical Co. Inc. Storz Instrument Co. House of Vision Inc. Edward Weck 
456 Parkway 3365 Tree Court Industrial Blvd. 137 Wabash Ave. 49-33 31st Place 
Broomall, Pa. 19008 St. Louis, Mo. Chicago, Ill. Long Island City, New York 


RK KEELER 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Lederle has: 
5 ways to 
help you 
manage 
glaucoma 











Lederle nas: 


DIAMOX 


ACETAZOLAMIDE ~ 
Tablets —125 mg, 250 mg 








Lederle has: 


DIAMOX SEQUELS: 


AC ETAZOLAM D = Sustained Release Capsules, 500 mg 
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DIAMOX =" 
Vial of 500 mg with sodium aain 
to adjust pH to approximately 9.2 


ACE TAZOLAMIDE SODIUM 





Lederle has: 


NEPTAZANE’ 


METHAZOLAMIDE Tablets — 50 mg 





Please see back page for Prescribing Information. 





- Lederle has: 


Perhaps the most important 
amily of drugs in glaucoma 


DIAMOX SEQUELS, 500 mg; Bottles of 100 & 30 


DIAMOX Tablets, NEPTAZANE 


~ 


~ Diamox’` 
E Acetazolamide 


>) Sequels’ 
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DIAMOX ACETAZOLAMIDE 


Indications: For adjunctive treatment of: chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are 
depressed, in marked kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term use in 
chronic noncongestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated 
in mice at more than ten times the equivalent therapeutic doses have 
not been evidenced in humans, do not use DIAMOX in pregnancy, 
especially during the first trimester, unless expected benefits outweigh 
these potential adverse effects. 


NEPTAZANE® Tablets Methazolamide, 50 mg. 


Indications: For adjunctive treatment of chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute angle 


closure glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: Severe (absolute) or hemorrhagic glaucoma; of 
doubtful use in peripheral anterior synechiae; chronic noncongestive 
angle closure glaucoma; adrenocortical, hepatic, or renal insufficiency; 
electrolyte imbalance states, e.g., hyperchloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Although teratogenic effects demonstrated in rats at high 
doses have not been evidenced in humans, Methazolamide should not 
be used in women of child-bearing potential or in pregnancy, especially 
in the first trimester, unless the expected benefits outweigh potential 


Lederle 
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Precautions: Increasing the dose may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse reactions common to all sul- 
fonamide derivatives may occur: fever, rash, crystalluria, renal calculus, 
bone marrow depression, thrombocytopenic purpura, hemolytic anemia, 
leukopenia, pancytopenia, agranulocytosis. Early detection is advised 
and if such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy: (minimal) paresthesias, par- 
ticularly a "tingling" feeling in the extremities; some loss of appetite, 
polyuria, drowsiness, confusion. Long-term therapy: An acidotic state 
may supervene usually corrected by bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, hematuria, glycosuria, hepatic 
insufficiency, flaccid paralysis, convulsions. 


adverse effects. 


Precautions: Use with caution in patients with cirrhosis or hepatic 
insufficiency to forestall hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema to avoid acidosis. Electro- 
lyte balance should be maintained. Although not reported thus far with 
this drug, reactions common to sulfonamide derivatives, such as fever, 


leukopenia, hemolytic anemia, bone marrow depression or renal calculi, 
may occur. 


Adverse Reactions (relatively mild and disappear on withdrawal or 
dosage adjustment): anorexia, nausea, vomiting; malaise, fatigue or 
drowsiness, headache: vertigo, mental confusion, depression, pares- 
thesias. Urinary citrate excretion and uric acid output is decreased 
during use of this drug, but urinary calculi have not been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, Pearl River, New York 10965 
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The closer you get, the more you see. 

And giving you a wider field of view is just one 
important feature of the new thin head design. 

Truly a one-handed instrument, all controls 
are within easy reach of your forefinger or 
thumb — so you can adjust main lens, auxiliary 
lens, filter and aperture dials — even field 
illumination control — without changing 
viewing position. 

We put more light on the subject, too, witha 
new condensing system combined witha high 
intensity bulb. 

Thumb rotatable filter dial contains new 
interference UV for fluorescein techniques, 


neutral density, Polaroid*, red free, yellow and 
an open aperture. Aperture dial contains 
pleoptic disc, five graduated sizes of open 
apertures and a slit aperture. 

The AO VISTAMASTER Giantscope is avail- 
able in cord and rechargeable cordless models 
with a wide variety of power sources. A new 
rechargeable belt pack adds portability to the 
cord operated model. 

For more information about the AO 
VISTAMASTER Giantscope ask your authorized 
AO Instrument Distributor or AO Sales Repre- 
sentative, or write for a full-color brochure and 
start getting closer to your subject. -rm polaroid Corp 


Behind the new thin head of the 
AO VISTAMASTER'Giantscope, 





a wider field of view. 





@ AMERICAN OPTICAL 
ba CORPORATION 
BUFFALO, NEW YORK 14215 
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Accommodative esotropia may prevent 

a child from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
SO that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 





Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. à 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyisrecommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Antichotinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7 Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally, PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously: 
artificial respiration should be given if necessary 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution: 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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THE SCOPE OF 
WIAGINATION 
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ee SPARTA MINI-SCOPE 


magnifying loupe for surgery or examination, we have 
a small microscope with 8X magnification that fits your needs. 
Itis not much larger than a loupe, has built-in fiber-optic 
illumination, and is available with table, floor or wall mount. 
It is a miniature microscope with a price to match its size. 
Write us for detailed brochure or a demonstration. 
SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, N.J. O07006 / (201) 575-1344 
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Quality Optics joins hands 
with Milton Roy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective ... greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past. . . to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


MILTON ROY COMPANY 
Quality Optics Division 





P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 


For Your New Equipment or Repairs...| 
CHARLES 
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COMPLETE SERVICING 

Here, a phoroptor is being completely recondi- 
tioned (disassembled, cleaned, lubricated, ad- 
justed) and collimated. Your valuable equipment  — 
comes back to you, good as new! = 


EXPERT REPAIR SHOP 


2) = We service any make or model equipment. If 
= = a part is not available, we'll machine one for 
l i -E you. Our work is performed and guaranteed by 


EN Ea z ¥ 
A BELL COMPANY DEVELOPMENT: our expert technicians. 
SLIT LAMP CHIN REST... 


This Patent applied for device (attached to your slit lamp) 
is especially useful in examining an uncooperative patient 
or child, who cannot hold his head still in the headrest. 
The operator simply uses one hand to stabilize the pa- 
tient’s head, while his other hand performs necessary ad- 
justments or manipulations. Your chin action controls 
slit lamp movements, freeing both your hands! 


emam CHARLES D. BELL CO. ae 
1214 RT 130 OPEN DAILY & SAT. PHONE 
WESTVILLE, N.J. 9 AM TO 4PM (609) 845-4103 




































VISIT OUR SHOWROOM 


At no obligation, let us show you some 
of the latest equipment and procedures 
to make your practice more enjoyable. 
We also sell good reconditioned equip- 
ment. Off-street parking and ease of 
travel, by rapid express-ways, make a 
trip here no strain. 








Because the CHARLES D. BELL CO. 
does work for people in the “eye 
profession”, and administers to the 
needs of such reknowned hospitals 
as Wills Eye, Johns-Hopkins, Balti- 
more City an+ Temple University, is 
your assurance of our reputation for 
quality, integrity and fair dealing. 
All of this at a reasonable charge. 




























CHICAGO OPHTHALMOLOGICAL SOCIETY 


ANNOUNCES 
THE TWENTY-SIXTH ANNUAL CLINICAL CONFERENCE 
















Friday & Saturday, May 17-18, 1974 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


PRELIMINARY PROGRAM 
PARTICIPANTS 


Joseph S. Haas, M.D. Charles D. Kelman, M.D. 
Chicago, Illinois New York, New York 
William H. Havener, M.D. S. D. McPherson, Jr., M.D. 
Columbus, Ohio Durham, North Carolina 

John Hetherington, M.D. Bernard Schwartz, M.D., Ph.D. 


San Francisco, California Boston, Massachusetts 





THE THIRTIETH ANNUAL GIFFORD MEMORIAL LECTURE 


Dr. Arthur De Voe, New York, New York 
Friday, May 17, 1974 


Registrar: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 


Barnes-Hind 
for proven 


performance 
in eye care 
products 


Fluress® 


(sodium fluorescein 0.25%, benoxinate HCI 0.4%) 
Fluorescein-topical anesthetic combination 
solution ideal for removal of corneal foreign 
bodies and for short corneal and conjunctival 
procedures. High margin of safety — preserved 
with Chlorobutanol 1°/o. 


Ful-Glo® 


(sodium fluorescein strips) 

The sodium fluorescein strip that provides precise, 
uniform dosage measurement for reproducible 
results in disclosing corneal injury. 


Blinx” 

(ophthalmic irrigating solution) 
A sterile, stable, isotonic irrigating 
solution and eye wash. "7 


Disposable = 
Ophthalmic Dressing Tray 


Prepacked unit for individualized treatment of 
post-surgical patients. 


BLINX 


e 


Safe. Avoids the danger of cross-contamination. 
Convenient. Layout maximizes ease of use; tray includes 
empty cavities for additional medication as needed. 
Economical. Cost is in many cases lower than total costs of 
trays hand-assembled in the hospital ward. 


Contents: 
5 Sterilized eye pads 


5 Plastic containers with three sterilized rayon balls each or 10 envelopes 


with two cotton swab applicators each 

BLINX® Sterile Ophthalmic Irrigating Solution, 4 fl. oz. (120 ml.) 
Roll surgical tape 

Extra cavities for additional medications 

Also available — Disposable Ophthalmic Dressing Trays with 
Scopolamine or Atropine Unimins™* 


FLURESS® 


sinh Yi 
co SERA, aa Slam 


Sterile Ophthalmic 
~~ FLURESS 









*UNIMINS...sterile single-dose ophthalmic drops in disposable applicators = 


Trademark of Barnes-Hind Pharmaceuticals, Inc. 


Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road 
Sunnyvale, California 94086 








Fluress" 

(sodium fluorescein 0.25%, benoxinate HCI 0.4% 
DESCRIPTION 

A sterile ophthalmic solution containing sodium 
fluorescein 0.25% and benoxinate HCI 0.4% ina 
sterile isotonic boric acid buffer containing 
polyvinylpyrrolidone and purified water. Chlorobutanol 
1% added as a preservative. 

INDICATIONS 

For procedures in which a topical ophthalmic 
anesthetic agent in conjunction with a disclosing agent 
are indicated: corneal anesthesia of short duration, 
e.g., tonometry, gonioscopy, removal of corneal foreign 
bodies and for short corneal and conjunctival 
procedures. 

CONTRAINDICATIONS 

Known hypersensitivity to this preparation. 

WARNING 

Prolonged use of topical ocular anesthetic is not 
recommended. It may produce permanent corneal 
opacification with accompanying visual loss. 

ADVERSE REACTIONS 

Side Effects: Occasional temporary stinging, burning, 
conjunctival redness. Rare, severe, immediate-type, 
apparently hyperallergic corneal reaction, with acute, 
intense and diffuse epithelial keratitis, a gray, 
ground-glass appearance, sloughing of large areas of 
necrotic epithelium, corneal filaments and sometimes, 
iritis with descemetitis. 

DOSAGE AND ADMINISTRATION 

Removal of foreign bodies and sutures and for 
tonometry: One to two drops (in single instillations) 

in each eye before operating. 

Deep ophthalmic anesthesia: Benoxinate hydrochloride 
0.4% solution; two drops in each eye at second 
intervals for three instillations. 

Note: Because the “blink” reflex is temporarily 
eliminated, it is suggested that the eye be covered 
with a patch following this procedure. 

HOW SUPPLIED 

2 ml. glass dropper bottles (NDC 77-628-55). 

CAUTION 

Federal law prohibits dispensing without prescription. 


Ful-Glo” 


(sodium fluorescein strips) 

DESCRIPTION 

Each FUL-GLO sterile ophthalmic strip is impregnated 
with 0.6 mg. of sodium fluorescein. 

INDICATIONS 

FUL-GLO is a diagnostic agent for staining the anterior 
segment of the eye when fitting contact lenses, in 
disclosing corneal injury and in applanation tonometry. 
DOSAGE AND ADMINISTRATION 

To insure full fluorescence and patient comfort, the 
FUL-GLO impregnated tip should be moistened before 
application. One or two drops of sterile, isotonic 
Barnes-Hind BLINX Irrigating Solution should be used 
for this purpose. Touch conjunctiva or fornix as 
required with moistened tip. It is recommended that 
the patient blink several times after application. 

HOW SUPPLIED 

Boxes of 100 individual strips (NDC 77-631-12). 
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BRIEF SUMMARY 


m 
Ben consider (For tull prescribing information, see package circular.) 


EPITRATE® (epinephrine bitartrate) 


a 
Epitrate For managementof chronic simple (open-angle) glaucoma 


Description: A sterile, aqueous solution of levorotatory 
epinephrine bitartrate 2% (equivalent to 1.1% base), itis 


EPITRATE may be used alone or stable, retains its potency throughout use, and requires 

added to miotic therapy to maintain no refrigeration. It has a low surface tension. 

i . Action: Intraocular pressure is lowered by reducing the 

intraocular pressure ata more satisfactory rate of aqueous formation. Improvement in outflow facility is 

level of control. also observed in certain cases following prolonged therapy. 
EPITRATE reduces the rate of Indications: Useful in management of chronic simple 

(open-angle) glaucoma, either alone or in combination with 

aqueous formation. It may also improve miotics. In selected cases, it may also be used with 

outflow facility in certain cases follow- carbonic anhydrase inhibitors. 

° Contraindications: Prior to peripheral iridectomy, an 

ING prolonged therapy. epinephrine preparation is contraindicated in eyes that are 
EPITRATE offers a particular benefit capable of angle closure since its relatively weak mydriatic 


_ action may, nevertheless, precipitate angle block. 
for the ape angle glaucoma patient Gonioscopy should be carried out on all patients before 


with early senile lens changes by initiating therapy. 
avoiding miosis when used alone, or Warnings: Topical use of epinephrine in any form should 


er en or h d with mioti be interrupted prior to general anesthesia with certain 
MINIMIZING MIOSIS WNEN usea with MIOUICS. anesthetics such as cyclopropane or halothane which sen- 


sitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be 
used with caution in the presence of hypertension, 
diabetes, hyperthyroidism, heart disease, and cerebral arte- 
riosclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE (epinephrine bitartrate) therapy, but usually 
diminish as treatment is continued. Conjunctival allergy 
occurs occasionally. Pigmentary deposits in the lids, con- 
junctiva or cornea may occur after prolonged use of epine- 
phrine eyedrops. In rare cases, maculopathy with a central 


Ayerst ba scotoma may result from the use of topical epinephrine 
® in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occa- 
sionally been reported, such as: palpitation, tachycardia, 


BRAND OF extrasystoles, hypertension, trembling, sweating, and pallor. 
Dosage and Administration: 1 drop, with frequency of 


feat ‘ai 
ye re h ri ALS instillation being individualized, from every two or three 
days to twice daily. More frequent instillation than one drop 
: it rtr t four times daily does not usually elicit any further 





improvement in therapeutic response. 
How Supplied: No. 1015—EPITRATE—ophthalmic solution 
of epinephrine bitartrate 2% (equivalent to 1.1% base). 





O prescribe alone or in [Also contains chlorobutanol (chloral derivative) 0.5%, 
; : ; ; ‘ adrenalone, sodium bisulfite, sodium chloride, polyoxy- 
combination with miotics propylene-polyoxyethylene-diol, and disodium edetate. ] 
T . ; è Package containing 7.5 cc. bottle with separate dropper- 
O stability without refrigeration screw cap attachment. 
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The best in 
both worlds: 


in the office, 
in the O.R. 


Mounted on its floor stand, or wall 
bracket, or table clamp, the 
MENTOR* CM-I Microscope 1s 
the simplest, most versatile, most 
effective instrument of its kind. And 
you can take it with you in a light- 
weight, fitted carrying case. 


In the office, the CM-I is far better 
than a loupe for removing sutures or 
locating a foreign body, yet is more 
compact and maneuverable than 
bulky, more expensive microscopes. 
In the O.R., the CM-III’s simplicity 
makes microsurgery a lot easier for the 
beginner, yet the microscope fills all 
the basic requirements for ophthalmic 
microsurgery. 


In either place, the CM-III gives you 
these advantages: Wide, flat, brightly 
illuminated field at a comfortable 
180mm working distance; choice of 
magnification at 4.2x, 7x, or 10.5x. 
Optional high-point oculars for use 
with glasses; floor stand, and wall 
mount. And, as we said before, the 
utmost in maneuverability. Let us 
demonstrate for you. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, 
Massachusetts 02368. 


Mentor 


‘Trademark 
©1973 Codman & Shurtleff. Inc 





x O an aA 6 


w F 


‘ell Al 
Up 
<- a \ 





a || 
vem 











The bifocal that lets 
your patients’eyes wander 


without getting lost. 








Irregular Co 





A tougher test of accuracy. 


We've already demonstrated that our to- 
nometer is fast, accurate and easy to use in rou- 
tine glaucoma screening. 

Now here's proof in a tougher test of ac- 
curacy: the irregular cornea. 

“The irregular images produced by these 
corneas made accurate Goldmann readings im- 
possible and this method was abandoned. The 
MacKay-Marg and Schiotz readings were compared 
to simultaneous readings obtained by direct can- 
nulation of the anterior chamber (Sanborn manom- 
eter). There was no accurate relationship between 
the Schiotz tonometer readings and the true pres- 
sure. The correlation between the MacKay-Marg 
readings and those determined by direct cannula- 
tion was excellent. The electronic applanation 
tonometer (MacKay-Marg) proved to be the only 
practical way available at present to accurately 
measure the pressure in eyes with corneal scarring 
and irregularity.”’ 


“The changes in intraocular pressure 
which follow uncomplicated penetrating kerato- 
plasty have not been documented previously. After 
keratoplasty, measurement of intraocular pressure 
by the usual methods is difficult. Schiotz readings 
are inaccurate because of the marked change in 
corneal curvature. The irregularity of the corneal 
Surface plus the tendency for fluorescein dye to 
pool around sutures makes Goldmann applanation 
difficult. Also, if irregular corneal curvature dis- 
torts the circular fluorescein pattern, or if there is 
enough edema to change the elasticity of the cor- 
nea, the Goldmann readings become inaccurate.’ 

‘Electronic applanation tonometry appears 
to be the best, and often the only, method for 
measuring intraocular pressure during the postoper- 
ative period following keratoplasty.’ 


1. Kaufman, H.E., Wind, C.A. and Waltman, S.R.: Validity of MacKay-Marg electronic 
applanation tonometer in patients with scarred irregular corneas, Am J Ophth 69 
1003, 1970. 2. Irvine, AR. and Kaufman, H.E.: Intraocular pressure following pene- 
trating keratoplasty, Am J Ophth 68: 835, 1969. 3. ibid 


There's no substitute’for accuracy. 








The Biotronics 


Mackay-Marq 
Santina ha 


Biotronics, Inc. 


A subsidiary of Gulton Industries, Inc., 844 Butte Street, Redding, California 96001 


For uninterrupted control of 1.O.P 
never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 


Viewed here is Schlemm’'s canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 
Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
itis not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE (212es?2its 


(echothiophate iodide for ophthalmic solution) 








See next page of advertisement for prescribing information 








PHOSPHOLINE IODIDE’ 


(echothiophate iodide) 
inthe management of _ 
chronic simple (Open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 


`- {For full prescribing information, see package circular.) 


PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma— Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 


“respiratory or cardiovascular collapse. 


3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. ; , 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts ` 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

‘4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. - 

. 5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial - 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthaimic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4, Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usuaily shrink upon discontinuance of 
the medication, reduction in strength of the-drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally; 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been-incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative}, mannitol, boric acid and exsiccated sodium 
phosphate. ] 
7315 
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Up close, other ophthalmic needles 
- are pointedly abrupt. 


Needle X, magnified 24x. 
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Needle D & G, magnified 24x. 





But our ance polit needles are 
specially tapered for easier penetration. 


Davis & Geck intro- only .150 mm. The others? 
duces lancet-point needles. At least .203 mm. 
Needles with extraordinary Davis & Geck needles 
sharpness. They're more are uniquely designed to 
gradually tapered than reduce the risk of cutting 
others. So penetration is down or out. What’s more, 
easier. Passage through the lancet point blends 
tissue is smoother. And smoothly into the shaft. 
trauma is minimized. Lancet-point needles. 


Theyre notonlysharp, These are the superfine 
but fine— the finest diameter needles ophthalmic surgeons 
ophthalmic needles on the are requesting. That’s the 
market. Their diameter is point of them. 


et bd 
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(fluorometholone) 


fills the 
steroid 


Gap. 

We added FML to our 
ophthalmic steroid lineup 
to give you an 

additional choice between 
our most potent steroid 
and our products 
intended for milder 
inflammatory conditions. 





FML (fluorometholone) provides effective treatment 
for a variety of eye inflammations. It’s indicated in 
steroid responsive inflammation of the palpebral 

and bulbar conjunctiva, cornea, and anterior segment 


of the globe. 


The effectiveness of FML was shown in a study 
involving nearly 150 ophthalmologists and over 650 





(fluorometholone) 


patients.* The decidedly positive results of the study 
can be stated as: 


1. FML was successful in treating 85.6% of the patients in 
which it was used. Conditions treated ranged from 
allergic conjunctivitis to uveitis. 

2. In 89.6% of the cases, patient response to FML was 
considered equal or superior to steroid therapy previously 
used, in the investigators’ opinions. 


Besides its effectiveness, one reason for FML patient 
acceptance is the Liquifilm® (polyvinyl alcohol 1.4%) 
vehicle. Liquifilm provides better lubrication than does an 
aqueous vehicle, and has a soothing, emollient effect for 
enhanced eye comfort. And the convenience and safety 
of the plastic squeeze-drop bottle complete the list of 

F ML patient benefits. 


So remember FML as a potent steroid. And remember 
F ML for its proven performance. Remember FML. 


*Allergan Pharmaceuticals Report Series No. 72. 


FML: Worth rememberin 





FML= (fluorometholone) Liquifilm* ophthalmic suspension. 


Contraindications: Acute superficial herpes simplex 
keratitis. 

Fungal diseases of ocular structures. 

Vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva. 

Tuberculosis of the eye. 

Hypersensitivity to the constituents of this medica- 
tion. 

Warnings: Steroid medication in the treatment of 
herpes simplex keratitis (involving the stroma) 
requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual acuity and 
fields of vision, posterior sub-capsular cataract forma- 
tion, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from 
ocular tissue. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with use 


AJRGA N Irvine, California/ Montreal, Canada 


of topical steroids. Acute purulent untreated infection 
of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Safety and effectiveness have not been demonstrated 
in children of the age group 2 years or below. 


Use In Pregnancy: Safety of the use of topical steroids 
during pregnancy has not been established. 
Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must 
be suspected in any persistent corneal ulceration where 
a steroid has been used or is in use. Intraocular pres- 
sure should be checked frequently. 

Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity of field defects, posterior sub- 
capsular cataract formation, secondary ocular infec- 
tion from pathogens liberated from ocular tissues, 
perforation of the globe. 
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Sterile/Disposable Cryoextractor 


All these surgical benefits with Cryophake: 

Selective defrosting... 

accidental adhesions easily freed without loosening bond on lens 
Ready for immediate use, self contained, easily activated 

Compact, hand-contoured design for ‘in use’ comfort 

Lightweight and maneuverable 

Small tip to maximize visualization. ..tip can be bent to vary technique 
Pre-sterilized to minimize chance of infection 

Disposable and inexpensive 

Cryophake... for all your cataract surgery... even complicated cases 
References: 1. Reynolds, A. M., Jr. and King, J. H., Jr.: Evaluation of anew Model Cryoextractor, 
E.E.N.T. Monthly, 48:50-51 (Dec.) 1969. 2. Haik, G. M. Ellis, G.S. and Pollard, J. B.: Selective Cryoextraction 
of the Cataractous Lens, Amer. J. Ophthal. 67:484-490 (March) 1966. 3. Mattis, R. D., Brady, H. R.: and 
Sugana, T.: Disposable Cryophake—Clinical Evaluation,Arch. Ophthal. 74:787-791 (Dec.) 1965. 

4. Bellows, J. G.: The Mechanical Superiority and Advantages of Cryoextraction, Amer. J. Ophthal. 


61:1003-1009 (May) Part Il, 1966. 5. Cole, O. W. and Dunnigan, W. J.: Enzymatic Zonulolysis and 
Cryoextraction of Cataracts, Int. Surg. 50:3 (Sept.) 1968. 


Surgical Products Division, Alcon Laboratories, Inc. 








1. Conjunctivitis 


due to Staphylococci 
(coagulase-positive and 
coagulase-negative ) 
Streptococci 

(Group A b-hemolytic 
and nonhemolytic) 
Haemophilus influenzae 
Haemophilus aegyptius 
(Koch-Weeks bacillus) 
Moraxella lacunata 
(Morax-Axenfeld 
diplococcus ) 

Neisseria species, including 
N. gonorrhoeae 


po 


or corneal ulcer 


due to Staphylococci 
Streptococci 
Pseudomonas aeruginosa 
(certain strains) 
Pneumococci 

Proteus species 
(indole-positive and 
indole-negative) 


3. or keratitis or kerato- 
conjunctivitis 
due to Staphylococci 
Streptococci 

4. or blepharitis or 


blepharoconjunctivitis 


due to Staphylococci 
Escherichia coli 
Aerobacter aerogenes 
Klebsiella pneumoniae 
(Friedlander’s bacillus) 


5. or acute 
meibomianitis 
due to Staphylococci 


6. or acute dacryocystitis 
due to Pneumococci 


tPhotographs courtesy of W. Eugene Alford, M.D. 
ttPhotographs courtesy of Samuel L. Fox, M.D. 
tttPhotograph courtesy of Guillermo Pico, M.D. 








d finit ca.) 
for Garamycin 





"“oentamıcın sulfate 


Each ce. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


Ophthalmic 


Solution/Ointment 


GARAMYCIN 
OPHTHALMIC appears 


to be*"...an antibiotic of 


choice for the initial 
treatment of external 
ocular infections.” * 


GARAMYCIN OPHTHALMIC 
is a single-entity antibiotic with 
a low sensitivity profile that can 
cover most primary and/or mixed 
complicating infections. 

Against common pathogens, 
GARAMYCIN’s wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed 
in the combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye infections due to 
susceptible organisms. 
GARAMYCIN works against 
gram-positive and gram-negative 
bacteria. With the problem 
pathogens, it is highly effective 
against coagulase-positive and 
coagulase-negative staphylococci, 
including certain strains that are 
resistant to penicillin, and certain 
strains of Pseudomonas 
aeruginosa. It is generally 
effective against indole-positive 
and indole-negative Proteus 
species. 

GARAMYCIN OPHTHALMIC 
is sterile, isotonic and buffered to 
the pH of tears. The Solution is 
non-blurring and well suited to 
daytime use; the gentle emollient 
action of the Ointment is 
recommended for bedtime. 


*Gordon, D.M.: Amer. J. Ophthal. 
69:300 (Feb.) 1970. 





Clinical Considerations 


Description: GARAMYCIN is an antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic gram-negative and 
gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile aqueous solution buffered 
to approximately pH 7 for use in the eye. Each cc. contains gentamiein 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, monosodium 
phosphate, sodium chloride, and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. gentamicin), and methylparaben 
and propylparaben as preservatives in a bland base of clear petrolatum. 


Actions: The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are resistant 
to penicillin; Group A beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bacteria include certain strains 
of Pseudomonas aeruginosa, indole-positive and indole-negative Proteus 
species, Escherichia coli, Klebsiella pneumoniae (Friedlander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch-Weeks bacillus), 
Aerobacter aerogenes, Moraxella lacunata (diplobacillus of Morax-Axenfeld), 
and Neisseria species, including Neisseria gonorrhoeae. 

Although significant resistance in organisms isolated from patients treated 
with gentamicin has not occurred at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro by 
repeated exposures. 


Indications: GARAMYCIN Ophthalmic Solution and Ointment are indicated 
in the topical treatment of infections of the external eye and its adnexa 
caused by susceptible bacteria. Such infections embrace conjunctivitis, 
keratitis and keratoconjunctivitis, corneal ulcers, blepharitis and 
blepharoconjunctivitis, acute meibomianitis and dacryocystitis. 


Contraindications: GARAMYCIN Ophthalmic Solution and Ointment 
are contraindicated in patients with known hypersensitivity to any of the 
components of these preparations. 


Precautions: Prolonged use of topical antibiotics may give rise to overgrowth 
of nonsusceptible organisms such as fungi. Should this occur or if irritation 
or hypersensitivity to any component of the drug develops, discontinue use 

of the preparation and institute appropriate therapy. 


Dosage and Administration: GARAMYCIN Ophthalmic Solution: 

One or two drops every four hours. In severe infections, dosage may be 
increased to as much as two drops once hourly. GARAMYCIN Ophthalmic 
Ointment: Apply a small amount to the affected eye two to three times daily. 


How Supplied: GARAMYCIN Ophthalmic Solution, 5 cc. plastic dropper 
bottle, sterile, box of 1. GARAMYCIN Ophthalmic Ointment, % ounce tube, 
box of 1. 


Note: Store away from heat. 
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THE RITTER SPECTRAMATIC CHAIR 


Lets you position every patient at your comfort level. 


Simply touch a button on either side of the backrest, 
and the Spectramatic’s dependable hydraulic power 
moves your patient smoothly and quietly . . . to precisely 
the position you prefer. 

The Spectramatic Chair has an elevation range of 18” 
—greatest of any ophthalmic chair on the market today. 
Your patient is raised or lowered effortlessly when you 
simply press the power-elevation button or touch your 
toe to the Unitrol footswitch. From smallest children to 
tallest adults, you’re always practicing at the level most 
comfortable and convenient for you, seated or standing. 





A.R 


SYBRON CORPORATION 
ROCHESTER, N. Y 14603 





Choose from three Spectramatic Chairs for the partic- 
ular positioning movements your practice requires. All 
Spectramatic Chairs have power elevation. Spectramatic | 
features power backrest recline; Spectramatic II lets you 
tilt the entire chair at the touch of a button. Spectramatic 
III gives you both power backrest recline and power chair 
tilt—for complete positioning capability. 

Each Spectramatic Chair features modern, contoured 
styling, rugged construction, and coordinated upholstery 
and finish colors to complement your office décor. 

Ask your Authorized Ritter Ophthalmic Dealer for 
further details and a demonstration of the Ritter Spectra- 
matic Chair that’s right for you. 





From 
Polymer 
to 











Patient: 


Good 

Reasons 
for 
Prescribing 


Soflens: 
CONTACT LENS 
(polymacon) 
















See prescribing information which follows. 


Wood reasons ror prescriping — 





Infrared Infrared 
Spectrophotometer Spectrum of HEMA 





Agar Overlay Tissue Test 


A—Tissue adjacent to lens 2. A—Positive control 

B—Edge of SOFLENS Contact Lens (polyvinyl chloride) 

C—Tissue under lens B—Highly inhibited tissue 
adjacent to test sample 


Note: In picture 1, there is no significant difference in appearance of the tissue 
under the lens (C) and the tissue adjacent to the lens (A). 





Model spinner using fluorescent 
light to show edge roll-off. 


Materials purity...the first step 
in patient safety. 


= Monomers of hydroxyethyl methacrylate and ethylene | 
glycol dimethacrylate are processed to yield polymer of 
the highest standards of purity. 


= Twenty-five separate steps confirm purity of 
monomer mix components. 


m Stringent manufacturing specifications are verified by 
techniques such as gas chromatography and infrared 
spectrophotometry. Because the SOFLENS Contact Lens 
is a prescription drug, manufacturing standards match 
the stringency of pharmaceutical production. 


Stability...another step toward 
safe,long-term wear. 


m Poly HEMA is essentially inert, pharmacologically, 
physiologically, and toxicologically. 


m Tissue culture studies confirm lack of toxicity of 
poly HEMA and lens accessory materials.” 


Precise manufacturing control... 
key to lens performance. 


m Unique computer-programmed, spin-casting process 
insures lens quality. 





= All process parameters precisely controlled for 
reproducibility of lenses. 


*Autian, J.: Toxicity testing of a poly-2(hydroxyethy!| methacrylate) 
contact lens. Data on file at Bausch & Lomb, Incorporated. 
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Surface integrity... 
smoothest ophthalmic lens surface 
ever produced. 


m Smoothness demonstrated by scanning electron 
microscopy at 50,000x magnification and 100 A resolution. 


m Pore size of the material—estimated between 8 and 
35 A—precludes penetration by any microorganism. 





Scanning Electron Cross-section of an 
Microscopy of the concave “F” Series lens at 20x, 
surface of a SOFLENS stained with acridine orang 
Contact Lens (50,000x). 


Quality assurance... 
meticulous process control 
to insure professional acceptance. 


m One hundred percent inspections guarantee 
conformity with exacting specifications for 
cosmetic quality, surface and edge integrity, 
optical clarity, and power measurement. 


m Each lens is autoclaved and lens sterility 
confirmed according to U.S.P. procedures 
before release for distribution. 





Lens dimensions are Autoclave graph 
checked using an 
optical comparator. 


Patient acceptance...measured in 
clinical practice. 


m SOFLENS Contact Lenses (when fitted according to 
prescribing information) are generally comfortable 
from day dispensed and provide wearers with 
good-to-excellent visual acuity.t 


m Of those doctors expressing a preference in a recent 
Survey of prescribers, more than six out of ten stated that 
the SOFLENS Contact Lens was their lens of first choice 
for patients meeting the fitting criteria.t 


m Corneal integrity, among properly fitted patients, 
is rarely impaired. Occasional epithelial disruption, 
edema, or staining have been reported.t 





A SOFLENS Contact Lens 
tData on file at Bausch & Lomb, Incorporated is placed on an eye. 


See prescrihina infarmatian which fallauie 
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From Polymer to Patient- 
SOFLENS Contact Lenses 
(polymacon) 

meet the highest standards 
-those you set in your practice. 


soflens’ 


CONTACT LENS 
(polymacon) 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. +140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the Jens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
Or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon) 
must be stored ONLY in normal saline solution. If left exposed to 
air, the lenses will dehydrate, become brittle, and break readily. 
If a lens dehydrates, it should be soaked in normal saline solu- 
tion until it returns to a soft, supple state. 

Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacon) 
must be BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucus 
and film from the lens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim- 
plex, on the lens and in the SOFLENS Carrying Case. Fresh normal 
saline must be prepared daily for cleaning and storing the lenses. 
The carrying case must be emptied and refilled with fresh normal 
saline solution just before asepticizing the lenses. If a SOFLENS 
Aseptor-Patient Unit is not available for asepticizing the lenses, 
the lenses must be boiled in their carrying case in a pan of 
water for 15 minutes. 

Hygiene—Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. Cosmetics, 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 
the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 5% of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance of adhering to the following initial daily wearing schedule 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 1 3 
2 3 l 3 3 
3 4 1 4 il 4 
4 4 1 4 1 4 
5 6 l 6 1 4 
6 6 1 6 1 4 
7 8 : 8 
8 8 l 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 | balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must be 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFLENS DIVISION 





Printed in U.S.A. 





THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


In conjunction with 


The University of Texas Southwestern Medical School 
The University of Texas Medical Branch at Galveston 
The University of Texas Medical School at San Antonio 
University of Arkansas Medical Center 
Texas Tech University School of Medicine 
JANUARY 7 THROUGH MARCH 1, 1974 
This course consists of lectures and demonstrations by an experienced faculty of ophthal- 
mologists and basic scientists. It is directed toward the requirements of residents and 


prospective residents in ophthalmology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 


Visual Fields 
External Disease 


Embryology and Genetics 
Microbiology 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Department 
of Ophthalmology, 1211 Herman Professional Building, Houston, Texas 77023. 





The watchit 





TWO MODELS 

Watchit” Sr. — about the size 
of 20/400 E — white light bulbs 
(replaceable from the front 
p.r.n.) — excellent for 20 foot 
lanes, even with high refractive 
errors without glasses 


$169.50 ea. 
Watchit« Jr. — about the size 
of 20/200 E — red light emitting 
diodes (solid state brilliant 
red lamps are warranted for 
10 years) used in pairs to right 
and left of chair, or singly for 
mirror lanes and shorter distances 
$149.50 ea. 

utron plus applicable taxes Add 45 


Stpaidin USA. if check a mpanies order 


OPHTHALMIC FIXATION TARGET 


Attracts and holds fixation for Ophthalmoscopy, 
Tonography, Slit lamp, Retinoscopy, etc. 


Attracts young and old 


Four branches of cross light up sequentially 
to pull fixation centrally 


All electronic-solid state — no moving parts 
— only the light moves 


Philippine mahogany cabinet 

115v a.c. 50/60 Hz (other voltages available) 
Controlled from switches in your present 
cabinet or optional switch available 


OCUTRON COMPANY ` @ 


22500 S. Woodland Rd., Shaker Hts., Ohio 44122, U.S.A. ma” 


CHARLES C THOMAS+PUBLISHER l 


CORNEAL PRESERVATION: Clinical and Laboratory Evaluation of Current Methods edited by Joseph A. 
Capella, Lions of District 22-C Eye Bank and Research Foundation, Inc., Washington, D.C.; and Henry F. 
Edelhauser and Diane L. Van Horn, both of Medical College of Wisconsin, Milwaukee. (33 Contributors) 
This volume summarizes the proceedings of a symposium involving ophthalmic surgeons, eye bank 
personnel and other involved scientists in this field to define the current problems and discuss new 
developments and techniques. °73, 332 pp., 208 il., 49 tables, $22.50 


INDUSTRIAL AND OCCUPATIONAL OPHTHALMOLOGY by Samuel L. Fox, Univ. of Maryland, School 
of Medicine, Baltimore. Deals with practical problems of visual testing before and during employment. 
Principal modalities for protecting eyes while on the job are discussed. This book was written not for 
ophthalmologists alone, but for all who work in the field of industrial and occupational medicine. Various 
methods of evaluating the final functional efficiency of the eye after complete healing are illustrated. °73, 
about 211 pp., 35 il, 11 tables 


CHORIORETINAL HEREDODEGENERATIONS: An Updated Report of La Societe Francaise 
d’Ophtalmologie by A. Franceschetti, Late Professor, Univ. of Geneva, Switzerland; J. Francois, Univ. of 
Ghent, Belgium; and J. Babel, Univ. of Geneva. (6 Collaborators) Translated by Excerpta Medica 
Foundation. Thirty years of experience in hereditary chorio-retinal diseases are summarized in this book, 
which contains a reference to all important papers in this area. °73, about 1300 pp. (7 x 10), 1292 il. (139 
in full color), 65 tables 


TOXICOLOGY OF THE EYE: Drugs, Chemicals, Plants, Venoms (2nd Ed.) by W. Morton Grant, Harvard 
Univ. Medical School, Boston. The purpose of this enlarged second edition is to bring together many of the 
new reports which have been published in the last few years concerning drugs, chemicals, venoms and plants 
involving the eyes. Increased attention has been given to observations on intraocular pressure and to 
non-ocular effects of drugs. The second section provides a compendium of information and source 
references. ’73, about 1130 pp. (6 1/8 x 9 1/4), 2 tables 


INTRAOCULAR LIGHT SCATTERING: Theory and Clinical Application by David Miller, Harvard 
Medical School, and George Benedek, Massachusetts Institute of Technology. This text interprets the 
optical symptoms of eye disease in terms of the interaction between light and the microstructural elements 
of the ocular tissues. Also dealt with are various eye diseases which degrade vision through intraocular light 
scattering and consequent loss of tissue transparency. The neurophysiological basis for the symptoms of 
glare sensitivity is discussed. ’73, 132 pp., 52 il., 5 tables, $8.75 


NEUROLOGY OF THE VISUAL SYSTEM (Sth Ptg.) by David G. Cogan. This volume is presented as a 
natural companion to the author’s previous text on Neurology of the Ocular Muscles. Like its predecessor, 
it comprises a discussion of clinical signs and symptoms. A brief anatomic and physiologic introduction 
precedes each section. CHIEF EMPHASIS IS ON THE AUTHOR’S PERSONAL OBSERVATIONS during 
his quarter century of special interest in neuro-ophthalmology. °73, 432 pp., 180 il. (3 in full color), $14.50 


OCULAR INFLAMMATORY DISEASE edited by Bruce Golden, Univ. of lowa, lowa City. (20 
Contributors) This highly organized teaching device gives information that is required to make appropriate 
decisions in the diagnosis and treatment of ocular inflammatory disease. Basic information is provided and 
then built upon to increase rational thinking in this highly abstract field. The text is illustrated profusely 
and indexed to make it a useful reference source. ’73, 352 pp. (7 x 10), 259 il. (39 in full color), 54 tables, 
EPA Se : 


UVEITIS: Immunologic and Allergic Phenomena by R. Campinchi, J. P. Faure, E. Bloch-Michel, and J. 
Haut. With the Collaboration of J. Denis-Lassalle, M. Kastler, P. Dhermy, S. Limon, and E. Rousselie. 
Translated, Revised, and Indexed by Bruce Golden, Univ. of the Witwatersrand, Johannesburg, South 
Africa, and Mariette M. Givoiset, The Univ. of lowa, lowa City. This text is based on personal observations 
and a large survey of the literature that encompasses all aspects of the problems of uveitis. 73, S36 pp. (6 
3/8 x 9 5/8), 180 il. (22 in full color), 72 tables, $39.50 
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Polyspectrin 


POLYMYXIN B SULFATE 5000 UNITS/cc, NEOMYCIN SULFATE 0.5%, LIQUIFILM® (POLYVINYL ALCOHOL) 1.4% 


KILLS MOST COMMON CAUSES O 





e The only polymyxin-neomycin com- —_— ! POLYSPECTRIN Liquifilm (Polymyxin B sulfate — 


š ; à A ; ees neomycin sulfate) ophthalmic solution. 
bination available in Liquifilm (poly- Contraindications: This product is contraindicated in 
vinyl alcohol 1.4%) 















those persons who have shown sensitivity to any of 
its components. 

Warnings: Prolonged use may result in overgrowth of 
nonsusceptible organisms. 

Precautions: Culture and susceptibility testing should 
be performed during treatment. Allergic cross-reac- 
tions may occur which could prevent the use of any 
or all of the following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, strepto- 
mycin, and possibly gentamicin. 

Adverse Reactions: Neomycin is a not uncommon cu- 
taneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons al- 
lergic to neomycin. 


e Liquifilm keeps medication in contact 
with the eye longer than does a saline 
vehicle. 


e Liquifilm helps prevent loss of watery 
tear film. 






unbreakable plastic > Al a N 
squeeze-drop bottle — 

— ‘> Irvine, California 

Montreal, Canada 
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A-2 100° FIH 
FUNDUS CAMERA 


You are looking at the precision coated optical head of a Clinitex CA-2 100° fundus camera. 


è Complete self-contained system 

èe Automatic sequencing (1 frame per second) for fluorescein angiography 

@ Adjustable time delay between injection of fluorescein and start of photography. 
If you are considering the purchase of a fundus camera, be sure to view this one. It’s the only one with 
a 100° View. 
Patent Pending 


Designed, manufactured and marketed by Clinitex, Inc. 
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CLINITEX LOG-2 
LIGHT COAGULATOR 


Proven in over 300 installations 
at leading institutions through- 
out the world. 


$4,950 












t OPTIKON 
DIATHERMY $770 


Stable wet field diathermy 


CRYO $1,034 


Localized tip freezing only, 
allows great maneuverability 
during surgical procedures. 


suit Lamps $2,710 
FLASH PHOTO $6,600 


Highest intensity flash photo 
assures perfect photographs 
under any condition. 


*Basic unit price 
tExclusive U.S. import agent 


PLEASE 
SEND 


MORE 
INFORMATION 
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Bacterial conjunctivitis 
looks sore— and feels sore. Hyperemia. 
Frequent lacrimation. Annoying pain, even 
when the eyes are closed. 

Neosporin® Ophthalmic Solution can help 


n A ai yi 7 A clear the infection and help restore comfort. It 
taD hi ii is effective against most pathogens which cause 
/ superficial external ocular infections, including 


/ Pseudomonas and Staphylococcus aureus. 
Neosporin Ophthalmic Solution contains antibiotics 
/ that are rarely used systemically. 


CONTRAINDICATIONS: This product is contraindicated in those persons 
who have shown sensitivity to any of its components. 
WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
\ or all of the following antibiotics for the treatment of future infections: kanamycin, 
paromomvcin, streptomycin. and possibly gentamicin, 
ADVERSE REACTIONS: Neomvycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature indicate an increase in the prevalence 
of persons allergic to neomycin. 


Complete literature available on request from Professional Services Dept. PML 


Neosporin 
(A Ophthalmic Solution, Sterile 
aN Polymyxin B-Neomycin-Gramicidin 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 units: neomycin 
sulfate 2.5 ma. (equivalent to 1.75 mg. of neomycin base): gramicidin 0.025 mg.. in 
a solution containing the inactive ingredients alcohol (0.5%). propylene glycol, 
polyoxyethylene polyoxypropylene compound, sodium chloride. and purified water 
(preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 





Burroughs Wellcome Co. for bacterial conjunctivitis 


Research Triangle Park 


Wellcome / North Carolina 27709 and other superficial external eye infections 
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FROM “HOVOCO” .. 





THE H.O.V. 





REFRACTION DESK 
AND “LAZY SUSAN” LENS CABINET 


. where leadership and experience work for you 









DESIGNED AND MANUFACTURED EXCLUSIVELY FOR THE EYE SPECIALIST 
e FUNCTIONAL—No protruding knobs or handles, ample knee room 

e DURABLE—Top quality oiled walnut veneer, matching formica top 

e ELEGANT—Styling complements virtually any existing decor 


An exceptional Refraction Desk. You'll 
find the unique design and construction 
will provide you with a unit that is func- 
tional, durable — and elegant. Four full 
Suspension drawers extend full depth. 
Your electrical control switches may be 
installed behind the conveniently located 
removable panel, which is angled and 
positioned for utmost efficiency. Trial 
sets can be placed in either the top draw- 
er, or in the optional roll-front ‘‘lazy 
susan” Lens Cabinet, as illustrated. The 


sliding door at the rear of the Lens Cab- 
inet reveals a utilitarian and space-saving 
area for drops, salves, etc. All-in-all, a 
most suitable adjunct to the professional 
office. 


AVAILABLE FOR IMMEDIATE DELIVERY 


HV 5000—Complete Refraction Desk 
and Lens Cabinet 


HV 5005—Refraction Desk Only 
HV 5010—Lens Cabinet Only 


Ht. O.V. Optical Co., Jne. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 
SALES AND SERVICE CENTERS: LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 


CINCINNATI, OHIO 
DENVER, COLORADO 


MILWAUKEE, WISCONSIN 
MINNEAPOLIS, MINNESOTA SAN FRANCISCO, CALIFORNIA 


PITTSBURGH, PENNSYLVANIA 
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joins Blephamide Liquifilm 





(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


for ‘round the clock treatment of blepharitis and conjunctivitis 


Your patients with nonpur- 
ulent blepharitis or conjunc- 
tivitis will appreciate the 
convenience of once-a-night 
administrationof new 
Blephamide S.O.P. sterile 
ophthalmic ointment. 


And Blephamide S.O.P. pro- 
vides the comfort of long- 
lasting lubrication that’s 
possible only with an oint- 
ment. It makes an excellent 
companion to Blephamide 
drops and their soothing, 
effective, daytime control. 
So for sterile sulfa-steroid 
therapy, night or day, 
there’s only one name to 
remember. Blephamide. 


BLEPHAMIDE S.O.P. STERILE 


OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 


OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 
“Possibly” 


effective: Nonpurulent 
blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococe al, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 





CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eve. 


WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
aula 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


AIIERCAN 


Irvine, California/ 
Montreal, Canada 








Clinical Sciences 


Advances in Night Vision Technology 


A Pocketscope for Patients With Retinitis Pigmentosa 


Eliot L. Berson, MD; Arnold R. Rabin, MSEE: Leathem Mehaffey III, PhD, Boston 


Thirteen patients with retinitis pigmento- 
sa and two patients with stationary night 
blindness with myopia had marked im- 
provements in visual thresholds under sco- 
topic conditions with the aid of a Genera- 
tion Il night vision pocketscope. The symp- 
tom of night blindness could be effectively 
eliminated in these patients. All had visual 
acuities under scotopic conditions that 
were comparable to their best visual acui- 
ties under photopic conditions. Eleven of 
the 13 patients with retinitis pigmentosa 
reported thresholds lower than those ob- 
tained from normal dark-adapted subjects 
tested without the pocketscope. Patients 
with central fields greater than 10° report- 
ed that the pocketscope improved their 
mobility under scotopic conditions. Advan- 
tages of this Generation II pocketscope 
over a previously described Generation | 
device are discussed. 


revious studies! in this laboratory 

have demonstrated that a night 
vision device (Generation I) improved 
visual thresholds under scotopic? 
conditions in patients with severe 
night blindness and moderately ad- 
vanced retinitis pigmentosa. These 
patients had visual acuities under 
scotopic conditions with this device 
that were comparable to their best 
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visual acuities under photopic? condi- 
tions without it. Although the device 
provided sufficient light amplifica- 
tion,! problems inherent in the Gen- 
eration I design made this instru- 
ment impractical for patient use. The 
multiple-stage image intensifier re- 
sulted in an instrument that was long 
(35 cm) and heavy (1.4 kg). Wide ex- 
cursions in instrument output screen 
luminance occurred when the lumi- 
nance of the low light-level scene 
was transiently increased; these ex- 
cursions resulted in light adaptation 
of the observer and made subsequent 
viewing of the same scene difficult. 
Furthermore, photoelectrons pro- 
duced in the Generation I device in 
response to a bright-point light 
source in the low light-level scene 
spread over the entire screen and ob- 
scured details of the scene. ! 

Recent advances in electro-optical 
technology have resulted in a new 
generation of night vision devices 
(Generation II). Several reports*> 
indicated that for normal observers 
these devices have advantages over 
Generation I devices. The purpose of 
this investigation was to determine if 
these advances in night vision tech- 
nology could also benefit patients 
with retinitis pigmentosa and sta- 
tionary night blindness (SNB) with 
myopia. These patients were selected 
because they had experienced severe 
mobility limitations under scotopic 
conditions; the majority experienced 


similar limitations under dim photop- 
ic conditions that exist at night near 
streetlights or stray light from auto- 
mobile headlights. 


Materials and Methods 


The monocular night vision device used 
for these studies (night vision pocketscope, 
Fig 1 and 2, left) had 1x magnification, a 
range of focus of 25 cm to infinity, and a 
40° field of view. Including optics and a 
self-contained, battery-operated power 
supply (2.7-v battery), this instrument 
measured 11.8 cm in length with a maxi- 
mum diameter of 7.5 cm and was 0.35 kg 
in weight. (A head-mounted, binocular 
goggle [0.9 kg] is available and incorpo- 
rates two _ pocketscope-like intensifier 
telescopes.) Resolution of a man-size 
object could be obtained at 275 meters 
under average starlight conditions with a 
typical Generation II night vision pocket- 
scope as compared with a resolution range 
of 40 meters for normal dark-adapted 
observers tested under the same condi- 
tions without the pocketscope.®> The 
best visual acuity reported by normal 
observers using this pocketscope was 
20/30. 

In this pocketscope (Fig 2, left), photons 
from the scene are focused by the objective 
lens and strike a photocathode forming an 
inverted image. In a single-stage image- 
intensifier tube (Fig 2, right), photo- 
electrons produced at the photocathode 
are proximity focused on a wafer-type 
microchannel plate and cause emission 
of multiple secondary electrons within the 
plate. The multiplied electrons are carried 
through an electric field and are proximity 
focused on a phosphor screen to produce a 
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light image. Image reinversion is accom- 
plished by a fiberoptic inverter. The re- 
inverted image is viewed by the observer 
through the eyepiece lens (Fig 2, left). 
Figure 3 shows that the photocathode is 
sensitive not only to light in the visible 
spectrum but also to light in the near 
infrared. Figure 4 illustrates the spectral 
output characteristics of the phosphor 
screen. With this instrument, color 
discrimination was not possible. 

The microchannel plate, present in the 
Generation II pocketscope and not present 
in the Generation I device, contained ap- 
proximately 2.7 x 10° channels/sq cm and 
was 1.8 cm in diameter. In the microchan- 
nel plate, saturation is a localized effect: 
individual channels operate independ- 
ently of each other so that light from a 
bright point source will saturate only a 
few channels. This modification in Gener- 
ation II devices has allowed normal sub- 
jects to see in the presence of bright point 
light sources where Generation I devices 
were inoperable. 

The relationship of output brightness to 
input illumination is illustrated for a typi- 
cal Generation I and a typical Generation 
II device (Fig 5). Although the typical 
three-stage Generation I device provided 
more light amplification than the typical 
Generation II device, the Generation I] 
pocketscope had an improved automatic 
brightness control so that wide excursions 
of output screen luminance under varying 
conditions of input illumination were 
avoided. This improvement over the Gen- 
eration I device allowed uninterrupted use 
of the Generation II device over a wide 
range of input illuminations. Generation 
II pocketscopes have been manufactured 
with tube gains up to 15,000; the pocket- 
scope selected for this study had a tube 
gain of 7,100. Pocketscope life is a function 
of tube gain and is rated at 1,000 hours 





Fig 1.—Generation || night-vision pocket- 
scope. Patient holds device to his eye. Instru- 
ment contains infrared diode for supplementa- 
ry illumination. 


minimum for a pocketscope with a tube 
gain of 10,000. Instrument gain (output 
screen luminance/scene luminance) re- 
flects the light-amplifying properties of 
the image intensifier tube modified by the 
effects of the input and output optics; for 
the pocketscope used in this study, the in- 
strument gain was 710. 

In these studies, visual acuity was first 
measured for all patients under photopic 
conditions (chart luminance, 30 millilam- 
berts [mL]) without the pocketscope. Each 
patient was then dark-adapted for 30 
minutes, and visual thresholds were deter- 
mined in a Goldmann-Weekers dark adap- 
tometer modified with automatic intensity 
control." For this adaptometer, the nor- 
mal ranges (without the aid of a night 
vision device) for rod thresholds (bar B, 
Fig 6) and cone thresholds (bar A, Fig 
6) were established under stabilized 
conditions of dark adaptation by testing, 
respectively, normal subjects and patients 
with dominant Nougaret-type stationary 
night blindness (unpublished observation, 
E.L.B.). The light source (diameter 5.5 cm) 
was centrally fixated and viewed first with 
the unaided eye 40 cm from the source and 
then with the aid of the night vision pock- 
etscope with its objective lens at the same 
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Fig 2.— Left, Diagram of a Generation Il, night vision pocketscope. 
Pocketscope is 11.8 cm in length and contains a single-stage image-in- Photocathode, 
tensifier tube. Right, Single-stage image-intensifier tube, 3 cm in length, 
contained in night vision pocketscope. 
—- - 
Low Level | 
Light Input Power Supply : 
Eyepiece Lens 
Fiberoptics 
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distance. Six or more determinations were 
made for each patient under both condi- 
tions. Visual function was further evaluat- 
ed under scotopic conditions with the aid 
of the night vision device by two criteria — 
first by the ability to read a Snellen chart 
(chart luminance, <10> mL) at 20 feet, 
and then by the ability to recognize facial 
features at 15 feet. Under scotopic condi- 
tions, all patients were asked to walk 
around the room with the aid of the pock- 
etscope first without and then with supple- 
mentary illumination provided by an in- 
frared light-emitting diode attached to 
the pocketscope. Visual function was also 
evaluated with a bright-point light source 
(flashlight) in the field of view because a 
Generation I device had been shown to be 
inoperable under this condition. ' 


Patients 


Patients included three normal 
subjects (N1, N2, and N3); two 
patients with sex-linked congenital 
SNB with myopia (designated as SNB 
case 1 and SNB case 2); nine patients 
with autosomal recessive retinitis 
pigmentosa (cases 1 to 9); three pa- 
tients with autosomal dominant reti- 
nitis pigmentosa (cases 10 to 12); and 
one patient with sex-linked retinitis 
pigmentosa (case 13). Patients wore 
their corrective lenses for these 
studies. Retinal arteriolar narrowing 
and bone spicule pigmentation scat- 
tered circumferentially around the 
midperipheral retina were visible 
with the ophthalmoscope in all pa- 
tients with retinitis pigmentosa. 
With a V-4 white test light in the 
Goldmann perimeter, patients 2, 8, 9, 
11, and 12 had 10° to 15° of central 
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field; patients 3 and 6 had less than 
10°, while the others had more than 
15°. All patients with retinitis pig- 
mentosa had markedly reduced or 
nondetectable electroretinograms in 
response to a white-light stimulus 
flash under dark-adapted conditions 
(Table). 


Results 


The Table shows visual acuities for 
three normals (Ns), two patients with 
SNB with myopia, and 13 patients 
with retinitis pigmentosa under both 
photopic and scotopic conditions. 
Under scotopic conditions, three Ns 
had 20/200 visual acuity while both 
patients with SNB and all 13 patients 
with retinitis pigmentosa had no 
light perception (NLP). Under these 
same scotopic conditions, all patients 
with the aid of the night vision pock- 
etscope had visual acuities compara- 
ble to their best visual acuities under 
photopic conditions. Both patients 
with SNB and all patients with reti- 
nitis pigmentosa reported that they 
could distinguish facial features at a 
15-foot distance with the pocketscope. 
Under these same conditions, Ns 
without the aid of the pocketscope 
could barely see the outlines of an 
individual. 


50 


10 


Sensitivity, ma/w 


0.5 


400 500 600 789 800 890 1,000 
Wavelength, nm 


Fig 3.—Photocathode spectral characteris- 
tics. Instrument is sensitive to light in visible 
and near infrared. 


Figure 6 shows psychophysical 
thresholds obtained under scotopic 
conditions from three Ns, two pa- 
tients with SNB, and 13 patients with 
retinitis pigmentosa tested in the 
Goldmann-Weekers dark adaptome- 
ter without (open symbols) and with 
(solid symbols) the aid of this pocket- 

. scope. Each symbol represents an 
average of 6 determinations. Individ- 
ual determinations were within + 0.2 


Relative Radiant Energy 





400 450 500 550 600 650 700 
Wavelength, nm 


Fig 4.—Spectral output characteristic of 
pocketscope phosphor; output is maximal in 
region of maximum cone sensitivity. 


log units of the mean for each patient. 
Horizontal bars A and B represent, 
respectively, normal cone and rod 
dark-adapted thresholds (mean + 2 
standard deviations). The three Ns 
reported a 2.5-log unit improvement 
in visual thresholds with the night 
vision pocketscope under scotopic 
conditions. The two patients with 
SNB with myopia (no rod function) 
reported a 5-log unit improvement in 
visual thresholds. Eleven patients 
with retinitis pigmentosa reported 
thresholds with the night vision pock- 
etscope that were lower than dark- 
adapted rod thresholds reported by 
Ns without the aid of the pocketscope. 


Visual Acuity With and Without Night Vision Pocketscope 


Group Patient/Age, yr 


Normal 


night 


Stationary 
blindness 


Retinitis 
pigmentosa 


*Photopic, chart luminance 30 mL. — 
+Scotopic, chart luminance <10-? mL. 
INLP, no light perception. 
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Visual Acuity Without 


Night Vision Pocketscope 


te yr Ny reer 


Scotopict 


ERG (uv) Photopic* 


Visual Acuity With 
Night Vision Pocketscope, 
Scotopict 


400 
400 
400 


100 

100 

75 
Nondetectable 
Nondetectable 
Nondetectable 
20 
Nondetectable 
25 

15 

15 
Nondetectable 
Nondetectable 
10 
Nondetectable 


20/20 
20/20 
20/20 


20/50 
20/40 
20/40 
20/80 
20/100 
20/200 
20/25 
20/100 
20/50 
20/60 
20/50 
20/100 
20/100 
20/200 
20/80 


20/200 
20/200 
20/200 


NLP4 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
NLP 
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20/30 
20/30 
20/30 


20/60 
20/50 
20/40 
20/100 
20/200 
20/200 
20/30 
20/200 
20/50 
20/70 
20/70 
20/80 
20/80 
20/200 
20/70 
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Fig 5.~Screen output luminance vs incident 
iumination at photocathode for typical Gen- 
eration || pocketscope (single-stage tube) 
compared with typical Generation | device 
(three-stage tube). Range of output screen 
luminances as function of input ilun ation 
for Generation |] pocketscopes with tube gains 
of 5,000 (lower hatched line) to 15,000 (upper 
hatched line) are shown. 


Eleven of 13 patients with retinitis 
pigmentosa and both patients with 
SNB with myopia found the pocket- 
scope made it possible for them to 
walk around the room under scotopic 
conditions. These patients had no 
light perception under these same 
conditions without the aid of the 
night vision pocketscope. The two 
exceptions (patients 3 and 6) had less 
than 10° central fields and experi- 
enced difficulty with mobility even 
under photopic conditions. Patients 1 
and 5 with thresholds within the 
range of normal dark-adapted cone 
thresholds (bar A) found that their 


- mobility was the same both with and 


without the device under dim photop- 
ic conditions. All could use the pock- 
etscope with a bright point light 
source in the field of view. Patients 
found the infrared light-emitting 
diode helpful in recognizing facial 
features and small objects within 15 
feet under dim scotopic conditions. 


Comment 


This study has shown that recent 
advances in night vision technology 
have resulted in a pocketscope 
(Generation II) that can be used by 
patients with retinitis pigmentosa 
and that offers significant advantages 
over a previously tested Generation I 
device.! In contrast to the Generation 
I device, the pocketscope contained a 
newly designed image intensifier 
with a microchannel plate. This de- 
sign resulted in a compact (11.8 cm), 
lightweight (0.35 kg) instrument and 
allowed viewing under dim, photopic 
conditions even in the presence of a 
bright point light source. The pocket- 
scope had an improved automatic 


Fig 6.—Psychophysical ‘thresholds obtained 
under scotopic conditions without (open sym- 
bols} and with (solid symbols) aid of a Genera- 
tion Il night vision pocketscope for three Ns, 
two patients with SNB with myopia, and 13 pa- 
tients with retinitis pigmentosa (RP). Horizontal 
bars A and B represent, 'respectively, normal 
cone and rod dark-adapted thresholds (mean 
+2 SD) without aid of pocketscope. 
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brightness control that minimized 
light adaptation; this allowed the 
observer to look at a photopic scene 
and then a scotopic scene in rapid 
succession without difficulty. Al- 
though the light amplification of this 
pocketscope was below that of a Gen- 
eration I device previously described, ! 
the amplification was sufficient to 
permit the patients tested in this 
study to see under scotopic condi- 
tions. All patients with dominant, 
autosomal recessive, and sex-linked 
retinitis pigmentosa and SNB with 
myopia had marked improvements in 
visual thresholds with the pocket- 
scope and reported visual acuities 
under scotopic conditions that were 
comparable to their best visual acui- 
ties under photopic conditions. 

The majority of patients with reti- 
nitis pigmentosa and both patients 
with SNB with myopia found that 
this pocketscope improved mobility 
under scotopic and dim photopic con- 
ditions. Exceptions in this study were 
two patients with retinitis pigmento- 
sa (cases 3 and 6) and one previously 
reported’ with very constricted visual 
fields (central field <10°). Two other 
patients with retinitis pigmentosa 
(cases 1 and 5) with the least impair- 
ment of visual function (central 
fields>15°, dark-adapted thresholds 
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elevated 2¥%2 to 3 log units above 
normal) experienced improvements 
only under scotopic conditions. These 
two patients had dark-adapted 
thresholds within the range of nor- 
mal cone thresholds, and therefore 
the patients had no visual handicap 
under dim photopic conditions. These 
findings suggest that the best candi- 
dates for this pocketscope would be 
those patients with at least 10° of cen- 
tral visual field and dark adaptation 
thresholds elevated at least 3 log 
units above normal. 

Because of the possible harmful 
effects of long-term light exposure on 
patients with retinitis pigmentosa‘ 
consideration should be given to min- 
imizing light amplification while re- 
taining usefulness. Since pocketscope 
life decreases with increase in gain, 
minimizing amplification would ex- 
tend the period of usefulness of the 
instrument. Therefore, criteria 
should be developed to determine the 
minimum instrument gain required 
for each patient. 


This investigation was supported by the Na- 
tional Retinitis Pigmentosa Foundation, Balti- 
more, and in part by research grant EY00169 
(Dr. Berson) from the National Eye Institute and 
by National Institutes of Health postdoctoral fel- 
lowship 1FO2E Y54841-01 (Dr. Mehaffey). 

The night vision pocketscope used in this 
study was provided by the US Army Electronics 


Command, Night Vision Laboratory, Ft. Belvoir, 
Va. William Dincher, David K. Anderson, and 
Jeffrey Slusher, US Army Electronics Com- 
mand, Night Vision Laboratory, Ft. Belvoir, Va, 
provided technical information and a demon- 
stration of Generation II devices. ITT Elec- 
tro-Optical Products Division, Roanoke, Va, 
provided technical information. 


Key Words.—Cone; rod; night blind- 
ness; psychophysics; retinitis pigmentosa; 
electro-optics; light; dark; genetics; night 
vision devices. 
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Nerves Pulled Out During 
or After Eye Surgery 


An Unusual Complication? 


J. Reimer Wolter, MD, Ann Arbor, Mich 


Four instances are reported in which 
nerves in the eye region were pulled out 
accidentally during or after surgery. Rela- 
tively long portions of nerves were ob- 
tained each time, and it seems worthwhile 
for the eye surgeon to know that nerves 
can be pulled out easily. 


he ophthalmic surgeon not only 

must know all details of the 
anatomy in the eye region, but he 
also must be familiar with the struc- 
tural characteristics of all involved 
tissue components. This information 
allows for proper handling of these 
tissues during surgery. 

In the past, the eye surgeon has 
rarely recognized and purposefully 
manipulated nerves in the eye region. 
With the progress of microsurgery, 
however, recognition and manipula- 
tion of nerves may quite possibly be- 
come important. With this thought in 
mind, an experience with nerves that 
has recently occurred four times as a 
complication during and following 
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eye surgery that appears to be typical 
is reported in the present paper. 


Report of Cases 


Case 1.—A 57-year-old white man had 
been seen in my office since Jan 15, 1971, 
with progressive blepharochalasis. On 
Aug 22, 1972, the blepharochalasis had 
progressed to a point where it had become 
difficult for the patient to keep his eyes 
open. A bilateral blepharoplasty, while 
the patient was under local anesthesia, 
was performed without difficulties on Sept 
13, 1972. The patient came back to have 
the sutures removed from his upper eye- 
lids on Sept 8, 1972, and he looked much 
better in spite of incomplete healing. 

On Oct 9, 1972, the patient came back 
and complained about a crusted spot in the 
scar line on the left upper eyelid, which 
gave him much pain when he touched it. 

Under slitlamp magnification, the crust 
was removed from that painful spot on the 
left upper eyelid. Under it, there was a 
small whitish spot. The patient com- 
plained of deep pain when this was 
touched with a pair of forceps. Thinking 
that this was part of a remaining suture, I 
grasped the white spot and pulled on it 
and out came a white thread measuring 16 
mm in length and about 0.3 mm in diame- 
ter. The patient complained of deep pain 
while this was pulled out, but all pain and 
sensitivity to touch was gone from the 
area after the white filament was pulled 
out. The patient has had no further diffi- 


culties after this. There was a zone of 


numbness over the scar line, but a larger 
defect of skin sensitivity was not found. 
Gross pathologic study revealed that 





Fig 1.—Portion of double-nerve filament 
pulled out of lid skin. Note piece of superficial 
epithelium attached to larger filament (case 1) 
(hematoxylin-eosin, original magnification x 
50). 





Fig 2.—Thicker of two nerves. Nerve fibrils, 
Schwann cells, and perineurium are clearly 
recognizable (case 1) (hematoxylin-eosin, origi- 
nal magnification x 100). 


this white thread was composed of two 
fibers, one thinner than the other. Histo- 
logic sections stained with hematoxylin- 
eosin showed both fibers to be nerve bun- 
dles (Fig 1). The detailed structure of these 
nerves was better visible at a higher pow- 
er (Fig 2). The front end of the nerves that 
had been sticking out through the scar in 
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Fig 3.—Front portion of nerve that was pro- 
truding through scar in lid is seen covered with 
crust (case 1) (hematoxylin-eosin, original mag- 
nification x 50). 





Fig 4.—Top portion of ciliary nerve loop re- 
moved with ciliary nerve attached (case 2) 
(hematoxylin-eosin, original magnification 
x 100). 








Fig 5.—Small segment of long ciliary nerve 
removed from below sclera (case 3) (hematoxy- 
lin-eosin, original magnification x 100). 


the skin was covered by a dry crust, but it 
could also clearly be identified as part of a 
nerve (Fig 3). 

Case 2.—A 32-year-old white man was 
seen on Jan 21, 1970, with two lesions of 
the bulbar conjunctiva of both eyes. He 
stated that the lesion on his right eye had 
been getting larger and caused deep pain. 

In the right eye, a clear, cyst-like lesion 
was found on the sclera in the 2-0’clock 
position nasal to and 5 mm peripheral to 
the limbus. This lesion measured about 
1 x 0.5 mm, and it was painful to touch. In 
the left eye, there was a pigmented lesion 
measuring 2x 0.5 mm temporal to and 
about 5 mm from the limbus at the 3-o’- 
clock position. The lesion in the right eye 
was firmly attached to the sclera, and the 
conjunctiva could be moved over it. The 
lesion in the left eye, in contrast, involved 
the conjunctiva and moved with it. 

Both eyes were entirely normal in all 
other aspects and visual acuity was 20/15 
and Jaeger 0 in both eyes. 

The patient was worried about the pain- 
ful lesion in his right eye, and it was elect- 
ed to remove the lesion. The eye was anes- 
thetized topically, the position of the lesion 
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was noted, and 1% proparacaine hydro- 
chloride was injected under the conjunc- 
tiva. The conjunctiva was opened over the 
lesion; this was picked up with forceps 
and cut off with sharp scissors. When the 
small lesion was removed, however, a 
small, worm-like filament came with it. 
Simultaneously, the patient complained of 
a sharp momentary pain in the back of his 
eye. The conjunctiva was sutured. 

Gross pathologic study showed the re- 
moved specimen to be an elongated piece 
of tissue measuring 5X 1X1 mm. Histo- 
logic sections revealed this to be composed 
of a small nerve with a solid structure on 
top that was composed of Schwann cells 
and coiled-up nerve fibers (Fig 4). Occa- 
sional melanocytes were also seen in both 
the nerve and its round, top portion. The 
histopathologic diagnosis of a ciliary nerve 
loop with part of a ciliary nerve attached 
to it was made. 

The surgical wound healed quickly, and 
the pain in the eye was gone. During the 
two years of follow-up since the surgery, 
the patient has had no pupillary irregular- 
ities, no change in his accommodation and 
corneal sensitivity, and no other difficul- 
ties with his eye. It is of some interest that 
on Feb 23, 1970, the pigmented spot tem- 
poral to the limbus of the left eye was also 
removed. This was diagnosed as a com- 
pound nevus of the conjunctiva. 

CasE 3.—A 64-year-old white man was 
operated on Oct 30, 1970, under general 
anesthesia. A scleral buckling procedure 
was used to correct the retinal detachment 
that was complicating advanced diabetic 
retinopathy in his left eye. During this 
operation, a sclerotomy was performed in 
the 6-o’clock position posterior to the equa- 
tor to drain subretinal fluid. Before the 
choroid was perforated in the area of the 
sclerotomy, a thread-like white structure 
was noticed in the scleral wound. This 
structure was grasped with a pair of for- 
ceps, and pulling without much force pro- 
duced a worm-like, long, white strand. The 
strand was fixed in formaldehyde solution 
and sent for pathologic study. 

At the time of gross pathologic examina- 
tion, it was found to be a thread-like piece 
of tissue measuring 8 mm in length and 
about 0.3 mm in diameter. Histopatholog- 
ic examination showed this tissue to be a 
nerve (Fig 5). In structure and composi- 
tion, it resembled a ciliary nerve. 

Postoperatively, the eye did well at first. 
No defects of innervation of the pupil or 
other problems were observed. Later, the 
progressive diabetic retinopathy caused 
virtual blindness. 

CasE 4.—A 44-year-old white man first 
came to see me on April 14, 1970, with 
some loss of vision and exophthalmos in 





Fig. 6.—Part of cavernous hemangioma from 
histologic section (case 4) (hematoxylin-eosin, 
original magnification x 25). 





Fig 7.—Nerve that was pulled out with orbital 
hemangioma from histological section (case 4) 
(hematoxylin-eosin, original magnification 
x LSC. 


Fig 8.—Structure of nerve pulled out (case 4) 
(hematoxylin-eosin, original magnification 
x 150). 
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his right eye, which had become obvious 
within the last year and was slowly pro- 
gressive. On April 14, 1970, his vision was 
20/50 in the right eye and 20/20 in the left. 
Visual fields on the right side revealed an 
irregular loss of visual field that extended 
from the blind spot to the temporal periph- 
ery and also involved the superior and in- 
ferior periphery. Exophthalmometer read- 
ings gave a difference of only 3 mm be- 
tween the two eyes. No tumor could be 
palpated in the orbit. Fundus study, how- 
ever, revealed early optic nerve atrophy in 
the right eye. Results of general studies, x- 
ray films, and examination by an otorhino- 
laryngologist were all within normal lim- 
its. Observation was advised. 

By Sept 10, 1970, it had become certain 
that the right exophthalmos, the loss of 
vision, and the visual field defect were all 
increasing. The patient was admitted to a 
hospital for orbital exploration. On Oct 14, 
1970, a round and firmly excapsulated 
tumor was removed, with the patient un- 
der general anesthesia, by blunt dissection 
from the muscle cone of the right orbit. 

Gross study of the tumor showed it to 
measure 16 X 14 xX 14 mm. It was of inter- 
est that a white, thread-like filament was 
immediately noticed at the posterior as- 
pect of the tumor when it came out of the 
orbit. This filament was firmly rooted in 
the tumor; it measured about 0.3 mm in 
diameter and 9 mm in length, and it gross- 
ly looked like a nerve. 

Histologic studies showed the orbital 
tumor to be a typical cavernous heman- 
gioma (Fig 6). The filament on the posteri- 
or aspect of the tumor was cut into sepa- 
rate sections and was histologically con- 
firmed to be a nerve. Histologically, it was 
possible to show that the nerve entered the 
hemangioma and branched into two divi- 
sions, but these divisions could not be fol- 
lowed in the routine paraffin sections (Fig 
7 and 8). i 

The patient did extremely well after the 
operation. Within a few weeks, his vision 
and visual field became normal in the 
right eye. Hé had good binocular function, 
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and there were no signs of any motor- or 
sensory-nerve defects around the eye. 
Comment 


My experience with these four 
cases has shown that long portions of 


nerves in the eye region can be ex-. 


tracted by relatively slight pull at its 
peripheral end. This is important in- 
formation for the eye surgeon. It 
means, in the first place, that in order 
to avoid unnecessary damage one 
should not pull on the end of a fiber 
that appears in the surgical field and 
resembles a nerve. Perhaps, the ob- 
servation of this study might become 
useful to the surgeon because in some 
glaucoma operations, for example, it 
is the surgeon’s aim to eliminate in- 
nervation. Instead of using diather- 
my for this purpose, one might do bet- 
ter by localizing a long ciliary nerve 
with the indirect ophthalmoscope, by 
exposing it deep in the sclera, and by 
finally pulling it out with its root. It 
may be added here that it seems to be 
well-known to neurosurgeons that 
nerves can often be extracted by pull- 
ing at their peripheral end. Neuro- 
surgeons use this in the procedure of 
so-called evulsion in occipital nerves 
for neuralgias or in infraorbital or 
supraorbital nerves for tic doulou- 
reux. Neurosurgeons are also famil- 
iar with evulsion of nerves as a surgi- 
cal complication. 

The observation that two ‘of the 
present patients who were awake 
while their nerve was pulled out 
complained of deep and extensive 
pain will surprise no one. 

It is not surprising that in the third 
case a large ciliary nerve was found 
under the sclera in the 6-o’clock posi- 


tion. The ciliary body is commonly 


supplied by large irregular nerves in 
addition to the long ciliary nerves in 
the horizontal.? The presence of a rel- 
atively large nerve in the cavernous 
hemangioma of the orbit of the fourth 
case is an interesting observation in 
view of the fact that nerves are often 
part of hamartomatous tumors of this 
area. However, it is not possible to 
conclude from this observation that 
this nerve was part of the tumor, 
since it is also possible that the he- 
mangioma developed around a nor- 
mal orbital nerve and that this was 
pulled out with the tumor accidental- 
ly because of firm secondary connec- 
tions. 

In considering the question of 
whether or not this pulling-out of 
nerves during or after eye surgery is 
a rare complication, I would, finally, 
like to state that I am sure that this 
must have happened to other sur- 
geons before. It seems important, 
however, at the present stage of de- 
velopment of ophthalmic surgery that 
this possibility is added to the list’ of 
possible complications. 


This investigation was supported by the Re- 
search to Prevent Blindness, Inc., New York. 


Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydrochloride — Alcaine, 
Keracaine, Ophthaine. 
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A Simple Taste Test 
for Lacrimal Obstruction 


Albert Hornblass, MD, Brooklyn, NY 


A simple diagnostic test has been devel- 
oped for the evaluation of the patency of 
the lacrimal excretory system. A 1% sac- 
charin solution was instilled in the conjunc- 
tival cul-de-sac and then tasted by the pa- 
tient when it reached the oropharynx; this 
painless and effective test was performed 
in a study using 100 subjects. The average 
time lapse between instillation and tasting 
was 3'2 minutes. Hopefully, this sweet- 
ness-tasting test will be used to identify 
lacrimal obstruction problems. The test is 
physiological and reliable. It has proved 
Clinically useful in diagnosing epiphora. 


Ps sacs to Jones,' one third of 
the patients who see an ophthal- 
mologist have epiphora or its related 
complications. Diagnostic tests are 
necessary to differentiate between 
obstruction of the lacrimal passages 
and lacrimal gland hypersecretion. 
Various tests?” have been described 
in the literature including the 
Schirmer tests, and Jacobs and Jones 
primary and secondary dye tests, 
nasolacrimal probing and irrigation, 
dacryocystography,’” and dacryocys- 
tocinematography. Many of these 
tests are laborious, inconvenient, and 
discomforting. 

A simple diagnostic test utilizing a 
saccharin solution to evaluate the 
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patency of the excretory lacrimal sys- 
tem has been developed. The solution 
is instilled in the conjunctival cul-de- 
sac, and upon its appearance in the 
oropharynx, the patient reports a bit- 
tersweet taste. 


Materials and Methods 


The test is performed with the patient 
erect, and each eye is tested separately. A 
minimum time of 30 minutes should 
elapse before the second eye is tested. One 
drop of proparacaine hydrochloride anes- 
thetic solution is instilled in the conjuncti- 
val cul-de-sac. After ten seconds, .4 ml of a 
1% saccharin solution in distilled water, 
sterilized by ultrafiltration, is instilled 
in the lower conjunctival cul-de-sac. The 
patient reports the moment when he 
tastes the bittersweet solution in his 
mouth. Subjects who do not taste the 
solution after 20 minutes are again given 
4 ml of the 1% saccharin solution. 
After 30 minutes, subjects who do not 
report tasting the initial saccharin 
solution have .2 ml of saccharin placed on 
their tongues to determine if there are 
any tasting problems. If they have a 
normal gustatory sense, the lacrimal 
systems are then irrigated with a ster- 
ile saline solution. 

One hundred individuals from the eye 
clinic were randomly chosen for this study. 
All were free of obvious disease. Some had 
minimal complaints of epiphora while 
others did not. The 58 female and 42 male 
patients ranged in age from 6 to 87 years, 
with a mean age of 40 years. 


Results 


Of the 100 subjects, 40% had a posi- 
tive taste response within three min- 
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utes, 65% within six minutes, and 
90% within 15 minutes. An addition- 
al 7% gave a positive response be- 
tween 15 and 30 minutes; these had 
partial nasolacrimal duct obstruc- 
tion. The average time from ocular 
instillation to the subjective taste 
response was 31/2 minutes. Two sub- 
jects who gave negative responses 
had complete nasolacrimal duct ob- 
structions, a fact that was verified 
with dacryocystography. One patient 
who had a negative test was found to 
have a neurological disease, with 
absence of tasting. 


Comment 


The instillation of a saccharin solu- 
tion into the conjunctival cul-de-sac 
to determine the patency of the naso- 
lacrimal system is an easy and rapid- 
ly performed test. It is a functional 
rather than a structural test and can 
be performed easily by a trained tech- 
nician to effectively rule out the pos- 
sibility of nasolacrimal duct obstruc- 
tion. Preoperatively, it can be used to 
evaluate the patency of the lacrimal 
system in patients ‘with intraocular 
disorders. 

In 1956, Lipsius’ briefly mentioned 
the use of a 10% saccharin solution 
for testing the patency of the lacrimal 
passages. He thought that the test 
was an easily performed qualitative 
test with no serious complications. He 
stated that in 3% of the cases in 
which there is no clinical disturbance 
of lacrimal drainage and no tearing, 
the patient was unable to taste the 
saccharin, but there was no report of 
a clinical study. 

In the test, fluid enters the puncta 
and finds its way by dependent drain- 
age, capillary action, and muscle con- 
traction into the oropharynx, where 
the patient becomes aware of a bitter- 
to-sweet taste. If the patient has a 
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negative response, then further in- 
vestigation by irrigation with a lacri- 
mal needle is indicated. 

Jones has advocated the use of flu- 
orescein dye to differentiate partial 
obstruction from lacrimal gland hy- 
persecretion. The dye test’* indicates 
whether the impairment is due to an 
obstruction in the canaliculi or in the 
nasolacrimal duct or if it is due to 
hypersecretion. This test, however, 
involves the use of applicator sticks 
moistened with epinephrine and co- 
caine and inserted into the inferior 
meatus of the nose. It has been my 
experience that the dye is often diffi- 
cult to see, the test is time-consum- 
ing, and there is no subjective patient 
response. 

Linn and Jones? have studied the 
rate of lacrimal excretion of ophthal- 
mic vehicles and found that aqueous 
solutions passed through the lacrimal 
excretory system in an average of 60 
seconds, that a 0.25% hydroxypropyl 
methylcellulose solution passed 
through the system in about 90 sec- 
onds, and that a 2.5% hydroxypropyl 
methylcellulose solution passed 
through the system in 255 seconds. 
Our findings are not inconsistent 
with their findings. 

Besides the logistical problems of 
not being able to probe and irrigate 
the lacrimal system of every patient 
with the complaint of epiphora, prob- 
ing and irrigating should not be done 
on every patient because of the fol- 
lowing reasons": (1) inconvenience of 
the procedure to the patient, (2) the 
possibility of a vascularized mem- 
brane, (3) the possibility of creating 
an obstruction of the upper lacrimal 
passage that is difficult to cure, and 
(4) danger of damage to the lacrimal 
canaliculi with secondary enlarge- 
ment of the punctum. 

This test is particularly useful for 


children, as soon as they are old 
enough to give a valid response, since 
it involves no pain or discomfort. 

We have instilled a topical anes- 
thetic because some patients have 
complained of a burning sensation in 
the eye following the instillation of 
the saccharin solution. 

One should be very hesitant in 
undertaking surgery of the lacrimal 
excretory system in any patient who 
can taste the saccharin solution. A 
patient with a negative taste re- 
sponse should first have the lacrimal 
system irrigated, then examined by 
dacryocystography or dacryocysto- 
cinematography, and then finally 
probed to establish a definitive diag- 
nosis. 


This investigation was supported in part by 
a grant from Smith, Miller, & Patch, Cooper 
Laboratories, New York. 
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Heterochromia Iridum With Coloboma 
of the Optic Disc 


Robert C. Drews, MD, St. Louis 


In a previous paper, heterochromia asso- 
ciated with coloboma of the iris was report- 
ed. This paper reports two patients with 
heterochromia associated with coloboma 
of the optic disc. These observations would 
tend to confirm the association of hetero- 
chromia iridum with coloboma of the em- 
bryonic cleft of the eye. 


LS dee ecg associated with 
coloboma of the iris was report- 
ed recently as a possible new syn- 
drome.' I have now seen two patients 
with heterochromia of the iris and 
coloboma of the optic disc, which 
would tend to confirm that the pre- 
vious observation was indeed a syn- 
drome. 


Report of Cases 


CASE 1.—A 62-year-old white woman 
has been followed up since May 20, 1970. 
There was a vague history of retinal trou- 
ble previously and of a “tear in the iris” 
since childhood. When I first saw this pa- 
tient, she had light perception vision in 
the left eve with a hypermature cataract. 
There was no evidence of any coloboma of 
the iris. There was a heterochromia, with 
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the left iris slightly darker than the right. 
There was no family history of hetero- 
chromia (and the two relatives of this pa- 
tient that I have seen personally had nor- 
mal eyes). There was an immature cata- 


ract in the right eye with a visual acuity of 


20/40. Because of the hypermaturity of the 
cataract in the left eye, its extraction was 
advised. The patient’s general physical 
examination and laboratory tests, includ- 
ing blood chemistry studies using an auto- 
mated multiple analysis system (SMA 
12+), chest x-ray, and electrocardiogram, 
were all normal. An intracapsular extrac- 
tion was done on Aug 31, 1970. There was 
a benign postoperative course, but the pa- 
tient never achieved a visual acuity better 
than 3/100 in the left eye. There is now a 
clear view of the left fundus, and a strik- 
ing coloboma of the disc is apparent 
(Fig 1). 

CasE 2.—A 59-year-old white woman 
was seen in consultation for the Eye Con- 
sult Service at McMillan Hospital on Aug 
18, 1972. The patient had been hospital- 
ized with multiple psychiatric problems, 
including a past history of hysterical 
blindness. The patient felt that she needed 
new glasses. The visual acuity with her 
present glasses was 20/40 in the right eye 
and counting fingers at 2 feet in the left. 
but manifest refraction showed her pres- 
ent glasses to be quite correct and her 
visual acuity with them then improved to 
20/25+ in the right eye and 20/20 in the 
left. 


There was a rupture of Descemet’s 
membrane across the left cornea inferior- 
ly. The retinal vessels in the left eye were 
tortuous, with distension of the veins and 
arteriovenous crossing defects in both 
eyes. Visual fields were normal as Were 
results of the rest of the examination. Be- 
cause of the peculiar appearance of the 
optic discs, I was asked to see the patient 
in consultation. 

There was an obvious heterochromia: 
the right iris was blue-brown in color with 
much pigment dusting; the left iris was 
much less brown, with deep crypts and vis- 
ible vessels. There was in addition a small 
coloboma of the right disc inferiorly (Fig 
2). There was no family history of hetero- 
chromia. No other members of this family 
have been seen by the consult service. The 
patient was in good general health aside 
from her psychiatric problems, and rou- 
tine laboratory tests, chest x-ray, etc, were 
all within normal limits. 


Comment 


Since submission of this paper, an 
additional patient has been seen with 
heterochromia iridum and coloboma 
of the iris and choroid. 
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Fig 1.—Coloboma of left optic disc in patient 
with heterochromia iridum (case 1). 
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Fig 2.—Coloboma of right optic disc (at right) in patient with heterochromia iridum; left one (at 
left) is normal (case 2). 
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Anterior Chamber Depth in 
Angle-Closure Glaucoma 


Clinical Methods of Depth Determination in People With and Without the Disease 


Enriques Vargas, MD, Stephen M. Drance, MD, FRCS(Eng), Vancouver, British Columbia, Canada 


The sensitivity and specificity of the Van 
Herick slitlamp test and the oblique illumi- 
nation test for estimating the clinical depth 
of the anterior chamber were found to be 
sensitive methods of determining shallow 
anterior chambers. The same tests showed 
a high sensitivity in separating patients 
with and without known attacks of angle- 
closure glaucoma. It is suggested that the 
use of either of these tests seems a reliable 
way of spotting the shallow anterior cham- 
bers that can lead to subsequent angle- 
closure glaucoma attacks. 


hallow anterior chambers have 
long been known to predispose to 
angle-closure glaucoma.! Fellow eyes 
in patients suffering from this type of 
glaucoma were found to have similar- 
ly shallow anterior chambers, indi- 
cating that the anterior chamber 
shallowness precedes the acute in- 
creased intraocular pressure rather 
than being its consequence.! 

One of the most. important land- 
marks in the understanding of the 
glaucomas was the recognition: by 
Barkan? of the dependence of primary 
angle closure on a relative pupil block 
due to a forward position of the ante- 
rior lens surface. The separation of 
angle-closure glaucoma from chronic 
open-angle glaucoma has allowed a 
clearer understanding of these two 
diseases. 
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Tornquist? showed that the ante- 
rior chamber depth in eyes with an- 
gle-closure glaucoma was about two 
thirds of normal and the degree of 
predisposition to angle-closure glau- 
coma increased as the anterior cham- 
ber became more shallow. He calcu- 
lated that an eye with an anterior 
chamber axial depth of 1.5 to 2 mm 
had a greater (175 times) risk of de- 
veloping angle closure than an eye 
with a chamber depth between 2 and 
2.5 mm. Only 12% of his patients with 
angle-closure glaucoma had an ante- 
rior chamber deeper than 2 mm. 
Tornquist‘ also demonstrated that for 
any given central depth of anterior 
chamber, eyes with angle-closure 
glaucoma showed shallower peripher- 
al chambers compared with non- 
glaucomatous eyes. The peripheral 
shallowing decreased following pe- 
ripheral iridectomy and suggested 
that pupil block, producing some de- 
gree of iris bombé, was implicated in 
angle closure. Lowe’ showed that 97% 
of his patients with angle closure had 
anterior chamber depths of 2.3 mm or 
less, with a range from 1.1 to 2.4 mm. 
Lowe’s measurements showed that 
the shallowness of the anterior cham- 
ber was due to increased lens thick- 
ness and a forward position of the 
lens. 

Anterior chamber depth measure- 
ments and gonioscopy, though easy, 
are time-consuming techniques. Nei- 
ther of these techniques lends itself 
readily to mass screening of popula- 
tions for clinical or research purposes. 
These techniques cannot be used by 


unskilled personnel in communities 


that have a large risk of angle-closure 
glaucoma and that are geographical- 
ly separated from medical attention. 
The Eskimo fit into the latter catego- 
ry.67 Van Herick et al® used a flash- 
light and a slitlamp beam’to estimate 
the width of the anterior chamber 
angle and found that both of these 
methods correlated well with gonio- 
scopic appearances. 

It is the intention of the present 


‘study to measure the sensitivity and 


specificity of diffuse flashlight illumi- 
nation and the slitlamp beam in de- 
tecting narrow anterior chambers 
and patients with angle-closure glau- 
coma. 


Method 


One hundred thirty-five people of both 
sexes and of all ages were studied; 26 had 
primary angle-closure glaucoma, and in 
these the fellow eye was studied whenever 
feasible. When both eyes had closure, one 
eye only was chosen in random fashion for 
study; 18 of the angle-closure glaucoma 
eyes studied had previous peripheral iri- 
dectomies. The remaining 109 patients 
were examined because they had ocular 
hypertension, chronic simple glaucoma, 
refractive errors, etc. Patients with fistu- 
lizing procedures, aphakia, secondary 
glaucoma, or other diseases were exclud- 
ed. Only one eye of each person with 
open angles was chosen for analysis, and 
the eye studied was selected in random 
fashion. , 

The oblique illumination test was car- 
ried out with a flashlight. The beam of 
light was directed from the temporal side 
tangentially towards the pupil. The cham- 
ber was considered to be “shallow” when 
the nasal portion of the iris was in shadow 
and “deep” when the nasal portion of the 
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iris was totally illuminated. The slitlamp 
beam test was carried out following the 
technique described by Van Herick et al. 


- A peripheral anterior chamber equal to or 


greater than the corneal thickness was 
designated as grade IV, while a peripheral 
anterior chamber depth one half of the 
corneal thickness constituted grade III. 
Grade II depths occurred when the periph- 
eral anterior chambers were equal to one 
fourth of the corneal thickness, while 
those eyes whose peripheral anterior 
chambers were less than one fourth of the 
thickness were classed as grade I. 

The axial anterior chamber depths were 
measured with a slitlamp and an optical 


‘ pachymeter, using the technique de- 


scribed by Lowe.® Gonioscopic examina- 
tion was carried out with the Goldman 
indirect gonioscope and the slitlamp. The 
angles were classified into open, narrow, 
and slit-like. 

The order of testing with the oblique il- 
lumination, the slitlamp beam test, or 
measuring the anterior chamber depth 
were randomized, but gonioscopy was 
always carried out at the end. 

The ability to label correctly an anterior 
chamber whose depth is 2 mm or less as 
being “shallow” by the oblique illumina- 


tion test was computed in terms of sensi- ` 


tivity and specificity of the test. The sensi- 
tivity and specificity of the Van Herick 
slitlamp beam grading I and II (narrow 
peripheral chambers) in predicting these 
“shallow” anterior chambers was worked 
out. The sensitivity of both of these tests in 
detecting eyes of patients with angle-clo- 
sure glaucoma were calculated. 


Results 


The very simple oblique illumina- 
tion test correctly identified 26 of 29 
eyes whose anterior chamber depths 
measured 2 mm or less as being 
“shallow.” Thiis gives a sensitivity of 
89%. Only 12,o0f 106 eyes with a 
chamber depth| of 2.01 mm or more 
were called “shallow” by the test, giv- 
ing a specificity, of 88%. The measure- 
ments of the anterior chamber depth 
of these false-positives ranged from 
(2.01 to 2.30 mm), while the three 
false-negatives lranged from (1.82 to 
1.98 mm). The oblique illumination 
test also designated 23 of 26 eyes as 
being “shallow” in patients who had 
primary angle-closure glaucoma. All 
three closure patients missed by the 
test had the features of a plateau iris. 
In the 109 patients free from angle- 
closure glaucoma, 15 eyes were la- 
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beled as “shallow” anterior chambers 
by the oblique illumination test. 

Comparing the Van Herick slit- 
lamp beam test with the depth of the 
anterior chamber, it was found that 
anterior chambers measuring 2 mm 
or less were identified 24 out of 29 
times as being grades I and II on the 
test. This gives a sensitivity of 82%. 
Only 17 of 106 eyes whose chambers 
were deeper than 2.01 mm were grad- 
ed I and II by the slitlamp test. The 
range of their anterior chamber depth 
was 2.01 to 2.98 mm; 22 of 26 patients 
with angle-closure glaucoma were 
found on the slitlamp to be grade I 
and II, with a sensitivity of 84.6%. All 
four cases of closure that were not 
identified by this test as grades I and 
II had previous iridectomies carried 
out. 

As expected, the narrower the ante- 
rior chamber depth, the more likely 
the eyes were to have a narrow angle 
on gonioscopy. Ninety-three percent 
of eyes whose anterior chambers 
measured 2 mm or less were gonio- 
scopically labeled as narrow, with a 
depth of 2.01 to 2.49 mm; 56% were 
called narrow, whereas only 4.5% of 
chambers 2.5 mm or deeper were 
thought to be narrow on gonioscopy. 


Comment 


The physician always suspects an- 
gle-closure glaucoma in eyes with 
shallow anterior chambers. The dis- 
covery of a shallow anterior chamber 
is therefore important in order to spot 
potential patients with angle closure 
and also to recognize eyes that could 
occlude with mydriatic or miotic 
agents. The techniques of anterior 
chamber depth measurement and 
gonioscopy, though easy in skilled 
hands, are too time-consuming and 
require specialized equipment and 
skills to be practical as a routine in 
ophthalmic practice, research sur- 
veys, and in the management of popu- 
lations, such as the Eskimo, who have 
a very high prevalence of the disease 
and are often very remote from medi- 
cal personnel. It is reassuring to see 
that the oblique illumination test 
with a flashlight, when carefully per- 
formed, gives a high sensitivity and 
can be taught to nurses, medical stu- 
dents, and family physicians. The 


identification of a shallow chamber 
would alert the nurses or medical, 
practitioners that angle clesure 
should be considered. In such pa- 
tients, the “red eye” or unilateral 
headache should at least lead the 
physician to suspect angle-closure 
glaucoma. The Van Herick slitlamp 
beam test has the advantage of high 
magnification and observation of the 
all-important periphery of the an- 
terior chambers. Its slightly poorer 
performance in this study is almost 
certainly due to the peripheral iridec- 
tomies in many of the fellow eyes in 
patients with angle-closure glauco- 
ma; two of the three patients with 
plateau iris missed by the oblique il- 
lumination test were correctly labeled 
as grade I or II on the slitlamp test. 

Of the five patients who showed a 
grade III or IV Van Herick test and 
who nevertheless had an anterior 
chamber depth of 2 mm or less, three 
were correctly labeled “shallow” by 
the oblique illumination test. 

From these studies, the rather sim- 
ple technique of oblique illumination 
or the Van Herick. slitlamp test can 
be recommended as very useful 
screening procedures for narrow an- 
terior chambers and angle-closure 
glaucoma. 

This study was supported in part by Medical 
Research Council grant MT1578 and by funds 


from the E. A. Baker Foundation for the Preven- 
tion of Blindness (Dr. Vargas). 
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Eye Disease Among American Indians 
of the Southwest 


Il. Trachoma 


Jerome W. Bettman, Jr, MD, Albuquerque, NM 


In the course of examining 2,881 eyes of 
southwestern American Indians with clini- 
cal trachoma, active trachoma was seen 
mast commonly in Indians under age 20. 
The blinding complications occurred prin- 
cipafly in middle-aged and older adults. 

The goal of medical therapy is to lessen 
the activity of the second stage of tra- 
choma to reduce scarring and pannus for- 
mation. In the most recent series of cases 
on the Navaho reservation, 71% of the pa- 
tients responded well to therapy with trisul- 
fapyrimidines (Triple Sulfas), and an addi- 
tional 9% healed spontaneously. A rash 
occurred in 5.2%, and Stevens-Johnson 
syndrome occurred in 0.15%. The results 
of penetrating keratoplasty for severely 
scarred corneas were disappointing; only 
45% of the corneas transplanted during 
this study are still functioning satisfactorily 
after six months to 41⁄2 years. 


r July 1966, the US Congress 
awarded a five-year grant of funds 
to the Division of Indian Health (1) to 
determine the extent of trachoma 
among southwestern American Indi- 
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ans and (2) to treat the disease to 
eradicate it as early as possible. The 
purpose of this paper, written as the 
grant terminates, is to analyze the 
trachoma seen in 2,881 affected Indi- 
an eyes (in schoolchildren and in pa- 
tients seen at the Indian Medical 
Center in Gallup, NM) since Lawler 
et al! made their report in 1970 on the 


. Same population. 


Procedure 


The data reported were derived from the 
following two sources: (1) a series of 2,637 
ophthalmologically abnormal eyes exam- 
ined in the eye clinic of the Gallup Indian 
Medical Center between July 1966 and 
March 1971, of which 37% (985 eyes) 
showed clinical signs of trachoma’; and (2) 


‘a series of 26,347 elementary and high 


school children that were screened be- 
tween July 1969 and June 1971, and of 
which 3.6% (948 children with 1,896 eyes) 
showed clinical signs of trachoma. The 
1,896 eyes, plus the 985 eyes from patients 
at the Indian Medical Center, constituted 
the series of 2,881 trachomatous eyes ana- 
lyzed. 

Eye Clinic Patients.—The 985 tra- 
chomatous eyes seen in 517 clinic patients 
were examined by members of the Depart- 
ment of Ophthalmology of the Gallup Indi- 
an Medical Center. The trachoma data col- 
lected from the clinical records of these 
examinations have been analyzed for the 
purposes of this second part of a two-part 
report. In the first part,? an overall analy- 
sis of the various eye diseases and anom- 
alies seen in this eye clinic population was 
summarized. 


Schoolchildren.—As shown in the 
1970 study,! the highest prevalence of ac- 


- tive trachoma in the Navaho area is 


among schoolchildren. For this reason, 
and because most Navaho families live in 
remote, isolated areas on a large reserva- 
tion, accessible only by poorly maintained 
dirt roads, the practical approach to 
screening and treatment is to concentrate 
on children attending public day schools 
and boarding schools. The families and 
contacts of all children with active tra- 
choma are then requested ‘to come to the 
nearest Public Health Service hospital for 
examination. When this is not possible, a 
team of specially trained nurses is sent to 
each child’s home to examine the other 
members of the family and thé child’s 
other close contacts. 

Mass School Screening. — Mass school 
screening is accomplished by examining 
one of the upper tarsi of each pupil with 
the aid of a X 2.3 loupe and a source of fo- 
cal illumination. Each pupil is graded 
“positive,” “negative,” or “suspect,” and if 
there is any question, both upper tarsi are 
examined. To be sure of detecting the dis- 
ease, we grade all cases suspect if there is 
the slightest hint of a trachoma lesion. All 
suspects are then examined by an ophthal- 
mologist with a biomicroscope, and the 
diagnosis of trachoma is either confirmed 
or ruled out, or the suspect classification is 
retained. 

Suspect Cases.—Any child who has 
minimal signs of disease when examined 
with the biomicroscope, such as follicles 
overlying the upper tarsus without 
evidence of superior pannus, remains a 
suspect and is reexamined in three to six 
months. Several reexaminations may be 
required at intervals for more than a year 
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Fig 1.—Everted upper lid of patient with 
stage IV trachoma and minimal (1+) tarsal scar- 


ring. Note small, focal, linear, horizontal scars 
(arrows). 
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Fig 2.—Everted upper lid of patient with 
stage IV trachoma and moderate (2+) tarsal 
scarring. Horizontal linear scars are longer and 
more numerous than in Fig 1. Note branching of 
scars (arrow). 
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Fig 4.—Everted upper lids of two patients with stage IV trachoma and advanced (4+) tarsal scar- 
ring with severe tarsal distortion. Left, Patient had had tarsectomy many years previously. Right, 
Patient's eyelid shows advanced Arlt line in which shrinkage of scar tissue has buckled eyelid. Note 


resultant cicatricial entropion with trichiasis. 


to see whether the follicles disappear or 
signs definitely indicative of active tra- 
choma develop. If such signs appear, treat- 
ment is begun. 

Recording the Data.—The following 
data from all suspect and positive cases 
were recorded after biomicroscopic exami- 
nation: 

1. The number of lymphoid follicles 
present in the upper tarsal conjunctiva, 
excluding those in the conjunctiva over 
the border of the tarsus or off the tarsus, 
was noted. 

2. The degree of papillary hypertrophy, 
graded on a scale of mild (1+) to severe 
(4+), was written down. 

3. Increases in length of the superior 
pannus were recorded in 0.5-mm gradients 
of extension from the normal location of 
the superior limbal vascular arcades. 

4. The extent of superior tarsal scarring 
was stated, defined as follows: 1+, indicat- 
ing discrete, focal, linear, or stellate scars 
without Arlt line or tarsal distortion (Fig 
1); 2+, indicating an intermediate grade in 
which the scars of the earlier grade have 
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begun to conglomerate (Fig 2); 3+, indicat- 
ing an advanced grade characterized by 
diffuse tarsal scarring, with Arlt line, min- 
imal tarsal distortion, and trichiasis fre- 
quently in evidence (Fig 3); and 4+, indi- 
cating the most advanced grade, charac- 
terized by both diffuse tarsal scarring and 
severe tarsal distortion (Fig 4). Such se- 
vere scarring may result from the natural 
course of the disease or may follow tarsec- 
tomy —a surgical procedure that used to be 
performed on the theoretical basis that 
excising the tarsus would prevent upper 
lid scarring and subsequent trichiasis. 

On the basis of the clinical picture, each 
case was then classified according to 
MacCallan’s stages I, II, III, or IV.’ 

Pinhole visual acuity was recorded in 
each case with corneal scarring, and when 
the acuity was less than 20/40, the patient 
was referred to the Gallup Indian Medical 
Center for a complete ophthalmological 
work-up as described elsewhere.’ 

Treatment.—All active cases of tra- 
choma (stages I, II, or III) were treated. 
Provided there was no history of allergy to 





Fig 3.—Everted upper lid of patient with 


stage IV trachoma and advanced (3+) diffuse 
tarsal scarring. Note minimal tarsal distortion. 


sulfa drugs, a 21-day course of orally ad- 
ministered trisulfapyrimidines' (Triple 
Sulfas), composed of equal parts of sulfa- 
merazine, sulfamethazine, and sulfadia- 
zine, was used as the first therapeutic 
choice. The daily dosage was based on the 
patient’s weight: 13.6 to 16.8 kg, 0.5 gm 
four times a day; 17.3 to 26.3 kg, 1.0 gm 
three times a day; and over 26.3 kg, 1.0 gm 
four times a day. If there was a history of 
allergy, or if the trachoma remained ac- 
tive for six months after a second course of 
oral therapy with trisulfapyrimidines, a 
course of topically applied 1% tetracycline 
in oil was administered four times daily 
for six weeks, as previously described.* 

At the Symposium on Ophthalmological 
Problems of Public Health Importance 
among American Indians, held in San 
Francisco from March 31 to April 2, 1971, 
a change in the therapy of choice to a 21- 
day course of orally administered tetracy- 
cline was recommended. The recommen- 
dation was based on the incidence of ad- 
verse reactions to sulfa and on the severity 
of the occasionally complicating Stevens- 
Johnson syndrome. 

The following precautions are taken 
with orally administered tetracycline: 
When the child is under 9 years of age, 
therapy with orally administered trisulfa- 
pyrimidines is still used because of the 
possibility that hypoplasia or discoloration 
of the teeth, or both, may follow the use of 
tetracycline.*'' For this reason, tetracy- 
cline is also withheld from lactating moth- 
ers and from girls aged 14 years or over 
who might be pregnant and in whom the 
fetus would thus be subjected to teratogen- 
ic risk.'®'* (Pelvic examination by an ob- 
stetrician 
team on a screening trip uncovered two 


accompanying the trachoma 


unsuspected pregnancies in eight teen-age 
girls examined.) The recommended daily 
oral dosage per body weight is as follows: 
18.6 to 31.3 kg, 250 mg twice a day; 31.8 to 
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35.9 kg, 250.mg three times a day; 36.4 to 
68.1 kg, 500 mg twice-a day; and over 68.1 
kg, 750:mg twice a day. ` 
_ Provided:'that there are no adverse reac- 
-tions and that active trachoma is still in 
evidence six months later, the patient is 
‘re-treated with the same first-line drug. If 
the patient continues to have active tra- 
choma six-months after re-treatment, the 
second-line drug is used: orally adminis- 
tered trisulfapyrimidines if the patient 
had. orally administered tetracycline as 
the first-line drug; topically applied tetra- 
-eycline in oil if the patient had trisulfapy- 
rimidines as the first-line drug and is not 
yet in thé age group for oral-administra- 
tion of tetracycline. 

Cytological Examination. — Scrapings 
from the superior tarsal conjunctival epi- 
thelium and the contents of expressed fol- 
licles were taken with Kimura platinum 
spatulas from 22 schoolchildren with vari- 
ous grades of active trachoma. They were 
placed on glass slides, air-dried, and sent 
to the Francis I. Proctor Foundation lab- 
oratories in San Francisco for Giemsa 
staining and microscopic examination. 
(Chieko Yoneda, MD, stained the prepara- 
tions, and she and Phillips Thygeson, MD, 
examined them microscopically.) 

Statistical Analysis.—Selected data 
were subjected to an evaluation of their 
significance by the Student £ test or Welch 
t’ test, depending on whether calcula- 
tions for homogeneity of variance were 
significant. When indicated, these data 
were analyzed by x?. 


Results 


A quantitative analysis of the 
objective signs of trachoma yielded 
the following observations of special 
interest. 

Follicles.—Follicles were signifi- 
cantly more numerous in stage Ila 
trachoma than in any of the other 
stages (Table 1 and Fig 5). (The 
Welch t’ value obtained when we 
compared the number of follicles in 
stages I and Ila was 26.5. The value of 
the Student t test when we compared 
stages Ila and [lb was 11.9. The 
Welch t’ value when we compared 
stages Ila and III was 12.6 [P < .01 for 
all of these comparisons].) 

Age.—Between July 1966 and 
June 1969, active trachoma was seen 
most commonly in high school chil- 
dren.! Since that time, more cases of 
active disease have been detected in 
elementary and junior high school 
children (Table 1). Active trachoma 
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has also been seen in preschool and 
head-start children aged 3 to 5 years. 
When 1,543 of these children were 
screened, 50 (3.2%) were positive —an 
incidence slightly lower than the inci- 
dence in schoolchildren aged 16 to 19 
years, among whom 948 of 26,347 
(3.6%) were positive. Of 21 children 
aged 1 to 2 years, one (4.8%) was posi- 
tive. Of the trachoma seen in children 
under 6 years- of age, 72% was stage I 
and the remainder stage IIa. 

Active trachoma was definitely 
rare in Indians over the age of 20. A 
total of 568 patients admitted consec- 
utively to the obstetrical service of 
the Gallup Indian Medical Center, all 
of whom were between the ages of 20 
and 40, were screened for trachoma; 
three of them (0.5%) had active tra- 
choma, 21 (3.7%) had inactive (stage 
IV) trachoma, and 544 (96%) were 
negative. 
nus gradually increases in length 
with advancing stages of trachoma 
and thus with the duration of the dis- 
ease. The increase in length is statis- 


tically significant. (When the extent- 


of pannus in stage I was compared 
with its extent_in stages Ha and IIb, 
the Welch t’ value was 8.4; when its 
extent in stages Ha and IIb was com- 
pared with its extent in stage HI, the 
value was 4.6; and when its extent in 
stage III was compared with its ex- 
tent in stage IV, the value was 8.0 
[P<.01 for all these comparisons].) 
The most extensive pannus is seen in 
stage IV, most of which, in American 
Indians, is seen in people middle-aged 
and older. Of the patients with stage 
IV trachoma in our study, 8.3% (84) 
had pannus extending into the cornea 
for 6 mm or more, and therefore 
across the pupillary axis (Fig 6). No 
pannus extending more than 4 mm 
from the superior limbus was seen in 
any patient under age 20. 

The new vessels are often sur- 
rounded by a white, inflammatory 
cell infiltrate. Early pannus is usu- 
ally first detected in the superior na- 
sal or superior temporal quadrant as 
opposed to the area between the 11- 
and 1-o’clock positions. 

Figure 7 shows that the inflamma- 
tory nature of trachoma pannus con- 
tinues even during the clinically inac- 


tive stage IV. The penetrating kerato- 
plasty from which the section shown 
in Fig 7 was obtained was performed 
many years after clinically active 
trachoma was thought to have sub- 


‘sided. The cause of this continuing 


inflammation is unknown, but such a 
finding may help to explain the disap- 
pointing long-term results obtained 
after penetrating keratoplasty in pa- 
tients with stage IV trachoma. 
Superior Tarsal Scarring. — Su- 
perior tarsal scarring, which by defi- 
nition appears in stage II,’ is signifi- 
cantly worse in stage IV. When the 
superior tarsal scarring of stage III 
was compared to that of stage IV, the 
Welch t’ value obtained was 16.0 
(P <.01). Scarring often appears ini- 
tially near the superior edge of the 
tarsus, where it is most frequently 
linear and overlies follicles that are 
superior to the tarsus. Such off-tarsal 
follicles are present in normal indi- 
viduals and are therefore not impor- 
tant in the clinical diagnosis of tra- 
choma,'’ but the location of this early 
conjunctival scarring implies that 
these off-tarsal follicles are also in- 


- volved in the disease’ Scarring over 


the center of the tarsus may be either 
stellate or linear; initially, it appears 
to overlie necrotic lymphoid follicles, 
extending later to connect areas of old 
follicular hypertrophy (Fig 8). 

It is the eventual contraction of the 
scar tissue that causes many of the 
late, blinding complications of tra- 
choma. Of the eyes with stage IV tra- 
choma in this series, 18% (183) had 
severe scarring affecting the entire 
tarsus (grades 3+ and 4+) and 11% 
(111) had cicatricial entropion of the 
upper lid with trichiasis. 

Severe Corneal Scarring.—The 
corneal scarring in trachoma that 
reduces vision has three separate 
causes: (1) superior pannus extending 
6 mm or more (across the visual axis); 


(2) trichiasis, in which deformity of 


the entire eyelid, or scarring around 
individual cilia, causes cilia to turn in 
and scratch the cornea chronically; 
and (3) keratitis sicca, which results 
from scarring of the ducts of the lacri- 
mal glands and scarring of the muco- 
sal goblet cells. Of the eyes with stage 
IV trachoma, 24 of 838 (8%) yielded 
less than 5 mm of wetting when sub- 
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Fig 5.—Everted upper lids of two patients with stage Ila trachoma 
showing clinical appearance of mature tarsal follicles, which are most 
numerous in this stage. Left, Patient with most clinically severe stage Ila 





Fig 6.—Stage IV trachoma with pannus ex- 
tending over 6 mm into cornea. Patient’s visual 
acuity was counting fingers at 6 feet. 


jected to the Schirmer filter-paper 
test for tears. Stage IV trachoma was 
the largest single cause of dry eyes 
(69%) (24) in the eye clinic population 
of the Gallup Indian Medical Center. 
In 12% (122) of the eyes with stage IV 
trachoma, the corneal scarring was 
severe enough to reduce the best cor- 
rectable visual acuity to 20/200 or 
less. 

Penetrating Keratoplasty.— Pen- 
etrating keratoplasty was performed 
on trachomatous eyes with poor 
vision due to severe corneal scar- 
ring but in which tear function was 
adequate. Before keratoplasty, any 
trichiasis present was treated surgi- 
cally by a method described previous- 
ly.!8 Biswell’s 1969 report!’ on kerato- 
plasty from this institution, which 
was based on a short follow-up period, 
indicated a success rate of 79.2%. 
Biswell realized, however, that long- 
term results would inevitably be less 
satisfactory, and indeed a longer fol- 
low-up period has necessitated a revi- 
sion downward in the success rate to 
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trachoma seen by author in an American Indian; scrapings from tarsal 
conjunctiva did not contain inclusion bodies. Right, Mature follicle is 
opaque, elevated, relatively large, discrete, and has sharp borders. 
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Fig 7.—Vertical histopathologic section through corneal button obtained during 7-mm penetrat- 
ing keratoplasty in patient with stage IV trachoma. Left, Note that pannus has invaded only superior 
and central cornea; inferior cornea is spared in trachoma (hematoxylin-eosin, original magnification 
x 30). Right, Higher magnification of same section shows many inflammatory cells in pannus of 
clinically inactive stage IV trachoma. Cause of such continuing inflammation unknown but may be 
responsible for graft failure in some cases (hematoxylin-eosin, original magnification x 100). 


45%. Additional cases have been add- 
ed to the series, and the period of fol- 
low-up is now from six months to 41/2 
years, with an average of 11/2 years. 
The results of penetrating kerato- 
plasty in stage IV trachoma follow: of 
32 phakic eyes, the success rate was 
50% (16) and the failure rate, 50% 
(16); of 15 aphakic eyes, the success 
rate was 33% (5) and the failure rate, 
67% (10); of a total of 47 eyes, the suc- 
cess rate was 45% (21) and the failure 
rate, 55% (26). 

Low-grade Trachoma.—By July 
1970, it had become evident that cer- 
tain cases that had been labeled sus- 
pect were in reality cases of low- 
grade trachoma. A new definition for 
this category was formulated. The 
designation “low-grade trachoma” 


was given to cases that had one or two 
follicles overlying the upper tarsus, 
plus a superior pannus—usually 0.5 
mm in extent. y 

Chemotherapy. — During the peri- 
od from July 1969 to July 1970, we 
obtained follow-up data on 186 Nava- 
ho schoolchildren six months after 
therapy, and 65% (121) of them still 
showed active disease. At the Zuñi 
pueblo, 35 students were rescreened 
six months after therapy with orally 
administered trisulfapyrimidines, and 
only 11% (4) remained active. 

This significant difference (x?= 
32.5; P < .01) in response between the 
Navahos and the Zuñis may have 
been related to the contrast in the 
living styles of the two tribes. The 
Zunis live in a single village so that 
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it is possible for trained nurses to 
make daily follow-up visits, to edu- 
cate the patients and their parents 
individually, and to see that the 
medicine is taken. Most of the Zunis 
also have running water. 

On the other hand, many Navahos 
living on the reservation do not have 
running water, and efforts to con- 
serve water in this arid region often 
result in common use of the same 
wash water by several members of 
one family. Navaho children are 
scattered, moreover, since many of 
them attend federally operated board- 
ing schools located great distances 
from their homes. It is therefore 
impossible for nurses to make sure 
that students are taking their 
medications daily. 

Adverse Reactions.—Since the 
beginning of the five-year trachoma 
project, 2,563 American Indians have 
been treated with orally adminis- 
tered trisulfapyrimidines. Rash was 
the most common adverse reaction 
(5.2% [134 cases]); full-blown Stev- 
ens-Johnson syndrome occurred in 
four patients (0.15%); and a severe 
conjunctivitis—perhaps a “forme 
fruste” of the Stevens-Johnson syn- 
drome—occurred in two other pa- 
tients (0.08%). Additional reactions 
are listed in Table 2. 


Pilot Study of Children 
Receiving Treatment 


In view of the ever-present possibil- 
ity that resistance to sulfa may be 
developed by a strain of Chlamydia 
trachomatis,'®» we undertook a pilot 
study of a small group of children 
(117) whose treatment could be rigor- 
ously supervised. In four schools 
(three elementary schools and one 
high school), 117 children with active 
trachoma were seen daily during the 
treatment period. This made it possi- 
ble to be sure that they were all tak- 
ing the trisulfapyrimidines every 
day. In the course of this study, the 
following interesting observations 
were made. 

Inclusion Bodies.—Scrapings of 
the superior tarsal conjunctival epi- 
thelium and smears of follicle con- 
tents from 22 of these children with 
various stages of the disease, includ- 
ing Ila, were examined microscopical- 
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Fig 8.—Everted upper lid of patient with 
stage Ill trachoma. Note scars connecting re- 
solving tarsal follicles (arrow). 


ly. No inclusion bodies were seen in 
any of this material. 

Classification.—The percentages 
of the 117 children with various 
stages of active trachoma follow: low- 
grade, 10% (12); stage I, 52% (61); 
stage Ila, 18% (21); stage IIb, 9% (10); 
and stage III, 11% (13). (An eye with 
three or more immature follicles 
overlying the upper tarsus was classi- 
fied as having stage I trachoma; if one 
or two follicles were present plus a 
superior pannus, the stage was 
termed “low grade.”) 

Spontaneous Resolution. — Elev- 
en of the 12 children with low-grade 
trachoma were not treated in order to 
learn what would happen to them. 


Five did not change during the eight- 
month period of observation, but the 
follicles and papillary hypertrophy of 
five others resolved spontaneously 
without any change in the pannus. 
The case of one child also resolved 
spontaneously, but the pannus 
lengthened 1 mm during the process. 
The one child who was treated with 
trisulfapyrimidines responded well. 

In addition to the six cases of low- 
grade trachoma that resolved sponta- 
neously, four cases of stage I of the 
disease (that is, with three or more 
immature follicles overlying the up- 
per tarsus) recovered without treat- 
ment. Thus, there were ten cases, or 
9% of the 117 children in the pilot 
study group, that resolved sponta- 
neously. Fluorescent antibody studies 
are needed to determine whether 
such cases represent cures or a dor- 
mant stage of the disease.”° 

Unilateral Trachoma.—In_ the 
entire pilot study group, 5% (six of 
the 117 children) manifested clinical 
signs, including superior pannus, of 
unilateral stage I trachoma. At the 
time of the initial examination of 
each unilateral case, the unaffected 
side was absolutely clear, with no 
evidence of follicular or papillary 
hypertrophy or pannus. 

Results of Treatment. — Accurate 


Table 1.—Characteristics of Stages of Trachoma in 2,881 Eyes 


Data Stage | Stage Ila Stage IIb Stage Ill Stage IV 
No. of eyes 815 625 342 86 1,013 


Percentage of total 
No. of eyes (2,881) 28 


2 12 3 39 


2 
Age 1 12 +5 18 =s F3Æ TI 58+ 19 
IE es 7 es 5+4 0 


L £5 

Tarsal follicles* 5 «ks 
Papillary hypertrophy 
(severity: 1+-4+)* 


Pannus (extent in mm)* 


Scarring 
(severity: 1+-4+)* 


*Average +1 SD. 





Table 2.—Adverse Reactions to Orally Administered Trisulfapyrimidines 
Used to Treat 2,563 Patients With Trachoma 


% of Total Patients 
Adverse Reaction No. of Patients Treated (2,563) 


Rash* 134 5.23% 
Fever & nausea 14 0.55% 













Nausea & vomiting 6 0.23% 
Stevens-Johnson syndrome 4 0.15% 


Severe conjunctivitis 2 0.08% 


*There were 83 (3.24%) with rash only and 51 (1.99%) with rash and fever. 
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follow-up data were obtained on only 
97 of the 117 children in the pilot 
study because of school dropouts. Of 
these 97, 69 (71%) responded well to 
therapy with  trisulfapyrimidines. 
, This was a significant (x?= 32.1; P< 
.01) improvement from the previous 
year when the medicine was admin- 
_ istered primarily by dormitory atten- 
dants, in the case of boarding-school 
children, and by parents, in the case 
of day-school children. Of the 28 poor 
responders, 13 (46%) were found to be 
unreliable in taking their medica- 
tions, even with daily supervision. 

Although four of the 65 good re- 
sponders (6%) and two of the 28 poor 
responders (7%) developed tarsal 
scarring. significantly (x? = 4.8; .05 
<P<.02) more poor responders 
(13 of 28 [46%]) than good responders 
(15 of 69 [22%]) developed 0.5 mm 
or more additional pannus during 
the period of observation. l 

Time Required for Cure.—The 
diagnosis of trachoma activity de- 
pends on the presence of follicles 
overlying the upper tarsus; the disap- 
pearance of follicles in a previously 
active case means either inactivity 
(dormancy) or cure. Response to 
therapy is therefore gauged by follicle 
count in addition to follicle maturity. 
In cases that are responding, upper 
tarsal conjunctival follicles become 
less prominent (less opaque, elevated, 
and discrete) and the follicle count 
diminishes. 

Good responders who have many 
follicles before therapy will lose more 
per unit of time than those who begin 
therapy with only a few follicles. The 
loss of follicle prominence is impor- 
tant in evaluating response to thera- 
py, however, and the average good 
responder in the pilot study had five 
fewer follicles three months after 
therapy than before; the average poor 
responder gained one follicle during 
this period, and the difference was 
significant. (The Welch t’ value ob- 
tained was 8.5; P < .01.) 

It was assumed that in good re- 
sponders, follicles would disappear 
within six months after the comple- 
tion of a course of therapy. Re- 
treatment has therefore been recom- 
mended if follicles were still present 
at the time of the six-month exam- 
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ination.! Of interest, therefore, were 
two closely followed up treated cases, 
one that required ten months and the 
other 11 months for the complete dis- 
appearance of their follicles. We have 
therefore adjusted our criteria for 
re-treatment. If a case shows a sub- 
stantial diminution in the number 
and prominence of the follicles six 
months after the completion of treat- 
ment, re-treatment is not recom- 
mended. 

Trachoma Complicated by Ver- 
nal Conjunctivitis. — Of the students 
with active trachoma in the pilot 
study, 8% (9 of 117) had concomitant 
vernal conjunctivitis, a previously 
noted association.!? Accurate follow- 
up data were obtained on eight of 
these nine children with both diseas- 
es; seven of the eight responded poor- 
ly to therapy with orally adminis- 
tered trisulfapyrimidines and one 
responded well. 


Comment 


In our series of 2,881 eyes, 12% 
(122) of the healed cases (stage IV 
trachoma) had corneal scarring se- 
vere enough to reduce the best cor- 
rected visual acuity to 20/200 or less. 
Unfortunately, the long-term success 
rate of penetrating keratoplasty has 
proved disappointing, possibly for the 
following reasons: (1) Pannus predis- 
poses the graft to vascular invasion, 
and since foreign proteins are always 
available to react with the host,?! 
such invasion may occur no matter 
how long the postoperative interval. 
When this happens, the patient’s iso- 
lation on a reservation, which stands 
in the way of good follow-up examina- 
tions, prevents a prompt attempt to 
reverse the late allograft reaction. (2) 
As demonstrated in this study, there 
is histopathologic evidence (Fig 7) 
that chronic inflammatory cells per- 
sist in the pannus of trachoma during 
the so-called clinically inactive stage 
IV of the disease. The cause of such 
continuing inflammation is un- 
known; in some instances it may very 
well-be responsible for graft failure, 
since an inflamed eye, rather than an 
uninflamed eye, may have been sub- 
jected to surgery. It is therefore sug- 
gested that a course of antibiotic 
therapy be given to these inactive 


cases prior to keratoplasty to improve 
the success rate by getting rid of any 
possible inflammation that may be 
present. 

In contrast to the disappointing 
results of surgical therapy are the 
good results of chemotherapy during 
the active stages of the disease. With- 
out any appreciable improvement 
having taken place in the socio- 
economic conditions of Indian school- 
children, the prevalence of active tra- 
choma among them in this area has 
declined from 8.4% (522 of 6,250) to 
3.6% (948 of 26,347) during the five- 
year trachoma control program just 
completed. 

The goal of eradicating C trachoma- 
tis from the American Indian popula- 
tion has not been attained. This fail- 
ure has been attributed to the follow- 
ing reasons: (1) The lack of running 
water in many of the overcrowded 
dwellings in this dry, dusty region 
promotes the spread of trachomas.””-?4 
According to P. Thygeson, MD (oral 
communication, October 1972), this is 
a disease that is rare where houses 
with running water are the rule. (2) 
Although the trachoma program was 
designed to educate schoolchildren 
and their parents about the disease 
and the proper hygiene necessary to 
prevent its spread, many Indians 
have remained indifferent to its 
importance as a cause of visual prob- 
lems. Three factors contribute to this 
indifference: (a) the active disease 
is usually asymptomatic; (b) several 
weeks of therapy are required for 
clinical improvement, which the pa- 
tient cannot see or feel; and (c) the 
effectiveness of medication given by 
mouth to cure an eye disease is ques- 
tioned by many Indians. (3) It has 
been impossible for many families to . 
change the habits and living condi- 
tions that affect their hygiene. (4) The 
isolation of the Navaho family in- 
creases the difficulty of making 
adequate follow-up examinations, 
which are usually necessary to insure 
that patients take the prescribed 
medicine. When homes have . been 
revisited weeks after therapy was 
supposed to have been completed, 
bottles of tablets of trisulfapyrimi- 
dines still more than half full have 
often been found. (5) A reservoir of 
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active trachoma persists among the 
Spanish-American schoolchildren in 
this area.”? Of the active disease seen 
in the schools of Cuba, NM, for exam- 
ple, 36% (10 of 28) of the cases were 
in Spanish-American children, the 
remainder occurred in Indians. 

Blindness caused by trachoma is 
due in large part to corneal scarring 
caused by invading pannus. Since 
pannus tends to increase coinciden- 
tally with heightened inflammation, 
it is Important to continue to conduct 
screening programs in areas where 
trachoma is endemic so that therapy 
can be initiated early in the disease. 

Screening also always uncovers a 
large group of cases without obvious 
pannus that are suspected of being 
trachoma. Once detected, these ques- 
tionable cases can be kept under sur- 
veillance—all in the interest of early 
treatment once a clear-cut diagnosis 
is made. In this event, treatment can 
be preventive, its goal to minimize the 
pannus and scarring that cause blind- 
ness. 

Unfortunately, the need to contin- 
ue trachoma screening and chemo- 
therapeutic programs in this area has 
been questioned.‘ It is true that the 
most recent five-year trachoma pro- 
gram has once more been associated 
significantly (x? = 226; P < .01) witha 
reduced prevalence of active tra- 
choma in schoolchildren, among 
whom most of the active disease is 
seen; however, it must be recalled 
that similar progress was made be- 
fore World War II when the sulfa 
drugs first became available and that 
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when the program was abandoned 
during the war, the prevalence of the 
disease in our southwestern Indians 
returned to pre-war levels (P. Thyge- 
son, MD, oral communication, Octo- 
ber 1972). It would seem clear, there- 
fore, that in this area, repeated fol- 
low-up examinations and repeated 
therapy are necessary to keep the 
prevalence low. Happily, the preva- 
lence has remained low in other areas 
where Indians live where better 
socloeconomic conditions prevail, but 
a program designed to keep the prev- 
alence low everywhere is surely justi- 
fied until socioeconomic conditions 
have improved everywhere. 
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Irregular Astigmatism 
Following Episcleral 
Buckling Procedure 


With the Use of Silicone Rubber Sponges 


Thomas C. Burton, MD, Iowa City 


Two patients with retinal detachment had 
antaomic restoration following scleral 
buckling with episcleral silicone rubber 
sponges. Severe, irregular, corneal astig- 
matism was induced, with marked reduc- 
tion in visual acuity, metamorphopsia, and 
dissocciative exotropia with diplopia. After 


‘removal of the sponges, the corneas re- 
. verted toward normal, with improvement in 


visual acuity and alleviation of symptoms. 
Moderate degrees of regular astigmatism 
have persisted. 


uring the past several years, the 

Retina Service at the Universi- 
ty of Iowa has continued to use pri- 
marily solid silicone implants with 
encircling bands. Only occasionally 
are episcleral silicone rubber sponges 
utilized. Following the implantation 
of radially oriented  episcleral 
sponges, several patients developed 
high degrees of irregular astigma- 
tism that persisted beyond six 
months. Because these implants in- 
duced blurred vision, distortion, and 
diplopia, two patients consented to 
the removal of the sponges; they were 
aware of the risk of possible recurrent 
detachment. 


Submitted for publication Feb 2, 1973. 

From the Department of Ophthalmology, 
University Hospitals, College of Medicine, Iowa 
City. 

Reprint requests to Department of Ophthal- 
mology, University Hospitals, College of Medi- 
cine, Iowa City 52242 (Dr. Burton). 


Report of Cases 


Case 1.—A 70-year-old myopic woman 
had a bullous superior retinal detachment, 
sparing the macula, in the left eye. The 
preoperative refraction was —4.00 sph= 
—1.75 cyl x 30°= 20/20 — 1 (OD) and —3.75 
sph=~1.00 cyl xX 145°=20/25+8 (OS). 

With the patient under local anesthesia, 
a radially oriented 5-mm round silicone 
rubber sponge was placed over the retinal 
break in the superior nasal quadrant. The 
sponge was secured with two episcleral 5-0 
Dacron sutures. Cryopexy was performed 
under direct visualization. No muscles 
were removed. An encircling band was not 
used. Drainage occurred inadvertently 
during suture placement. Saline solution 
was injected into the vitreous cavity 
through the pars plana to restore volume 
and intraocular pressure. 

Postoperatively, the retina remained 
attached and the macula appeared nor- 
mal. The patient complained of distortion, 
reduced visual acuity, and constant 
crossed diplopia, for which she wore an 
occluder. Her visual acuity measured less 
than 20/200; it was improved by use of a 
pinhole to 20/50. The exotropia measured 
8 D, with no impairment of ductions. 
Three months following surgery, the 
refraction was —4.25s=—6.75 cyl x 135°= 
20/100 (OS). Keratometry revealed high 
astigmatism with very distorted mires. 
For the left eye the keratometry reading 
was 41.75/47.62 x 40. 

The patient was unable to tolerate the 
new refraction. Nine months postopera- 
tively, there were no changes in visual 
acuity, refraction, keratometry readings, 
or symptoms. With the patient under local 
anesthesia, the sponge, retaining sutures, 
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and overlying fibrous capsule were re- 
moved. In 24 hours, her visual acuity had 
improved to 20/70, with the original 
correction, and fusion had been restored. 
Although the corneal mires were still ir- 
regular, more than 2 D of astigmatism had 
disappeared. Keratometry of the left eye 
showed a reading of 42.00/45.50 x 40. 

Six months after the removal of the 
sponge, the corneal mires had become 
smooth. There were no visual complaints. 
The final refraction was —5.00s=—2.50 
cyl x 150°= 20/30 (OS). The final keratom- 
etry readings were 43.00/45.62 x 45° (OS). 

Case 2.—A 64-year-old emmetropic 
woman had a superior retinal detachment 
involving the macula in the left eye. The 
initial refraction was plano=—0.25 
cyl X 85°= 20/20 (OD) and plano=—25 
cyl X 125°=hand motion (OS). According 
to the patient’s optometrist, this refraction 
had yielded a visual acuity of 20/20 in both 
eyes a few weeks prior to the detachment. 

With the patient under local anesthesia, 
a radially oriented 5 X 7 mm oval silicone 
rubber sponge was placed over the retinal 
break near the vertical mid-line in the 
superior nasal quadrant. The sponge was 
secured with four episcleral 5-0 Dacron 
sutures. Cryopexy was performed under 
direct visualization. An encircling band 
was placed over the sponge. The superior 
rectus was disinserted to facilitate drain- 
age. 

Four months postoperatively, the retina 
remained attached. The visual acuity was 
6/200 and improved with use of the pin- 
hole to 20/70 + 2. The patient complained 
of distortion and crossed diplopia. A small 
amount of exotropia was present on cover 
testing. 

One year postoperatively, the visual 
acuity and symptoms remained un- 
changed. It was not possible to obtain 
a refraction of visual acuity better 
than 20/200 with a 6 D minus cylinder. 
The corneal mires were very irregular. 
For the left eye keratometry was 
46.00/40.00 x 70°. It was not possible to fit 
the patient with a contact lens. 

One month following photocoagulation 
to the buckle, the sponge and encircling 
band were removed. Four months postop- 
eratively, the retina remained attached. 
The corneal mires were smooth and 2.75 D 
of cylinder had disappeared. There was no 


. Subjective distortion or diplopia. 
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The final refraction was —0.75s =~-4.50 
cyl x 68°= 20/20~2 (OS) and the ker- 
atometry reading was 44.37/41.62 x 70°. 


Comment 


The complication of high astigma- 
tism following scleral buckling has 
been reported infrequently. Most of 
the reports have concerned the pro- 
cedures for scleral resection, or place- 
ment of encircling tubes or buried sil- 
icone implants. 


In 1958, Givner and Karlin! report- 


ed a case in which a hyperopic astig- 
matism of 3.50 D spontaneously re- 
duced to 0.50 D over a seven month 
interval. 

In a study of 162 retinal detach- 
ment procedures, Rosenthal? stated 
that phakic patients usually devel- 
oped a marked astigmatism and a 
mild hyperopia during the first post- 
operative week. Spherical changes of 
up to 5 D and astigmatic errors of up 
to 3 D or more were noted. Both of the 
refractive errors gradually dimin- 
ished over the next six months, with 
residual errors of 0.50 to 1.00 D re- 
maining permanently. 

In 1965, Grupposo’ reported on the 
refractive changes in 105 cases of ret- 
inal detachment. The largest spheri- 
cal change was 5.50 D and the largest 
cylindrical change was 4.00 D. Ap- 
proximately 50% of the patients had 
astigmatic errors greater than 0.50 
D, but only 13% of the patients had 
errors that exceeded 1.00 D. 

Wolter’ reported a single case of a 
slowly increasing regular astigma- 
tism of 2 D that occurred during a two 
year postoperative period. 

Fiore and Newton? reported that 
following scleral buckling, cylindrical 
changes of 0.75 D or more were found 
in 11 of 14 patients after one week 
and in six patients after two months. 
They concluded that this change was 
transitory. 

In a study of 36 patients, Jacklin® 
found negligible refractive changes 
following trapdoor procedures. When 





an encircling silicone band was used, 
he found cylindrical changes ranging 
from —2.25 to +1.75 D. Aphakic pa- 
tients averaged smaller refractive 
changes than phakic patients. Use of 
episcleral silicone rubber sponges 
were not included in his study. i 
The episcleral sponge procedure is 
utilized infrequently at the Universi- 
ty of Iowa, the most severe cases of 
distortion of the globe seem to occur 
with this technique. Cylindrical 
changes greater than 2.50 D occur in- 
frequently (in approximately 10% of 
the patients) with solid circumferen- 
tial implants. Because of an increased 
awareness in permanent refractive 
changes following scleral buckling, 
keratometry has become a part of the 
standard measurements of retinal 
detachment patients. Following de- 
tachment surgery, keratometry can 
give a clue to the cause of poor visual 
acuity, as manifested by induced 
astigmatism or irregular corneal 
mires. In addition, the observation of 
continuous changes in the keratom- 
etry readings should prevent unnec- 
essary prescriptions for glasses. ’ 


Key Words.— Retinal detachment; ep- 
iscleral sponge; astigmatism; scleral 
buckle. 
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Evaluation of an 


Objective Acuity Device 


Michel M illodot, PhD, Montreal; David Miller, MD; Marvin E. Jernigan, MS, Boston 


Visual acuity was assessed objectively 
by inducing a pendular eye movement and 
recording it on an eye movement monitor- 
ing device (Eye-Trac). By this method, the 
acuity threshold is more easily determined 
than when using the optokinetic nystag- 
mus. The measurements were carried out 
on two groups of subjects: one in the labo- 
ratory, where variations of acuity were in- 
duced by ophthalmic lenses, and the other 
on patients in the clinic. The correlation 
between the acuity measured subjectively 
with a Snellen chart and that measured 
objectively was very high for the laboratory 
group, thus supporting the validity of the 
technique, and less high for the clinical 
group due to the customary variations en- 
countered in a clinical population. The dis- 


crepancy between the objective and 


subjective acuity findings is discussed. 


umerous attempts have been 
made to evaluate acuity objec- 
tively over the last 40 years. The 
various attempts are based on evok- 
ing or arresting an optokimetic nys- 


' tagmus or a pendular eye movement 


in response to a test object viewed by 
the patient’s eye that is under exami- 
nation. Pearson! has written a com- 
prehensive review of most studies in 
this field; the most commonly em- 
ployed technique, however, is to in- 
duce or arrest optokinetic nystag- 
mus.”* Optokinetic nystagmus is one 
type of nystagmus and results from 
the continuous movements of a non- 
homogeneous visual field past the 
patient’s eyes as, for example, when 
watching telephone poles through the 
window of a moving train or observ- 
ing a rotating striped cylinder. In 
practicing this technique, the patient 
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observes the target, which consists of 
bars or dots. The target is moved in 
one direction continuously before the 
patient. The size of the continuously 
moving bars or dots is increased until 
an optokinetic nystagmus is induced, 
thus providing an indication of the 
threshold of a subject’s visual acuity. 
Alternatively, the technique may 


' begin with a condition of induced op- 


tokinetic nystagmus and then the 
size of the target markings is reduced 
until the optokinetic nystagmus 
stops. The foregoing techniques often 
result in a number of difficulties. For 
example, the threshold at which the 
nystagmus -occurs is often difficult to 
discern. Frequently, this is because 
the amplitude of the nystagmus de- 
creases as the size of the test object 
decreases. It is therefore difficult to 
tell with reliable precision just when 
the nystagmic reaction begins or 
ends. Since the nystagmus amplitude 
decreases as the threshold is ap- 
proached, the end point is often ob- 
scured by noise and other confusing 
signals. These difficulties are wors- 
ened further by the fact that a num- 
ber of people do not display optokinet- 
ic nystagmus and therefore cannot be 
tested by this technique. 

In this paper, we report measure- 
ments in which the objective visual 
acuity is assessed by a new instru- 


ment (US patent 3,623,799) that 


induces a sinusoidal movement of the 
eyes and avoids the difficulties here- 
tofore presented when measuring the 
acuity by means of the subject’s opto- 
kinetic nystagmus. The use of pendu- 
lar eye movements to assess objective 
visual acuity has already been car- 
ried out with different test objects, 
such as the checkerboard employed 
by Goldmann’ or black dots and illu- 
minated holes as used by Bouman et 
al.8 In these investigations, one test 
object was utilized and the size varia- 
tion was accomplished by moving the 
patient to and from the target and 


observing his eye with or without a 
magnifier to detect any eye move- 
ments. Millodot and Harper? im- 
proved this technique by using a grat- 
ing as a target and recording the eye 
movements by electro-oculography. 
However, it is simpler for clinical 
purposes to use the present instru- 
ment to monitor the eye movements 
in assessing objective visual acuity. — 


Materials and Methods 


Apparatus.—The target used was a 
grating made up of alternating black and 
white parallel bars of equal width. The 
targets are printed on cards that are sup- 
ported on a card carrier that is oscillated 
in the frontal plane. The card carrier is 
housed within a box having a rectangular 
window 8 cm in length and 8 cm in height, 
and the edge of the target is concealed 
from the observer. The test object is illu- 
minated uniformly by a 15-w lamp placed 
inside the housing. The mean luminance 
of the grating was 100 foot-Lamberts. The 
motor induces a sinusoidal movement to 
the card. The amplitude is constant and 
equal to approximately seven degrees with 
the patient’s eyes placed 40 cm away, but 
the frequency is variable by means of a 
rheostat. For our measurements, an oscil- 
lation frequency of approximately 0.25 
cycles per second was used. A set of cards, 
each with bars of various widths, is used to 
elicit acuity targets, ranging from Snellen 
equivalents of 20/10 to 20/200 (calibrated 
for a subject’s eye situated 40 cm away 
from the test object). The production of 
such gratings is extremely difficult, since 
even tiny specks of dust may induce the 
eyes to move although the bars may no 
longer be distinguishable. We succeeded 
in obtaining photographic gratings of vari- 
ous frequencies practically without irregu- 
larities. 

The acuity device rested on top of the 
eye movement monitoring device (Eye- 
Trac) ‘Fig 1), which monitors the eye 
movement induced by the target. A trace 
of the eye movements appears instanta- 


neously on the recorder chart when the 


subject resolves the gratings. This trace 
resembles a sine wave, the amplitude of 
which can be controlled by the amplifier 
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Fig 1.—Visual acuity device mounted on Eye- 
Trac. 


SLL 20/50 —s 
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Fig 2. Examples of eye movement traces fol- 
lowing various acuity target and vanishing for 
the 20/20 target. Objective acuity in this case is 
20/25. 


Fig 3.—Effect of blurring lenses upon 
objective and subjective visual acuity. Each 
point represents mean of ten eyes. 


| eee | 
1.4} e-- Objective 
x *— Subjective 





Visual Acuity, Decimal Value 


0 1.0 2.0 3.0 
Blurring Lens, D 


450 Arch Ophthalmol/Vol 90, Dec 1973 








incorporated in the Eye-Trac. When the 
eye does not follow the target, a line or just 
random eye movements appear on the 
paper chart. 

Visual acuity was also measured subjec- 
tively with a Snellen acuity test chart 
placed 18 feet away from the subject and 
the angular subtense of the letters was 
calibrated for that distance. The acuity 
was evaluated by the percentage of correct 
letters read relative to the number of let- 
ters in the line. Threshold was considered 
for 50% correct responses determined on a 
graph relating the percentage of correct 
responses against the acuity values. The 
ambient illumination in the room was 0.9 
foot-candles and the luminance of the 
Snellen chart was 75 ft-L. 

Procedure.—The present evaluation 
was carried out under two conditions: on a 
few subjects in the laboratory and in a 
clinical surrounding on a larger group of 
subjects. 

Laboratory Trial.— Visual acuity was 
measured subjectively monocularly begin- 
ning with large letters and decreasing 
until the subject reached the 50% level or 
to the line below. The objective measure- 
ments were obtained with the patient rest- 
ing his head on the headrest provided with 
the Eye-Trac; the subject’s eyes were thus 
situated approximately 40 cm away from 
the test target. A+2.50-diopter lens was 
placed in front of the eye under examina- 
tion to compensate for the distance be- 
tween the eye and the grating. The other 
eye was occluded throughout the measure- 
ment on one eye. Data were obtained for 
each eye. The test began with the grating 
of lowest frequency. If the subject’s eye fol- 
lows the sinusoidal movement of the grat- 
ing, is is assumed that he can resolve it, 
and the next card with a grating of higher 


frequency is substituted. The amplitude of 


oscillation of the target does not vary so 
that the large pendular eye movement 


continues until the spatial frequency of 


the bars of the grating is such that the pa- 
tient can no longer visually distinguish 
between the black and white bars. At that 
time, the pendular eye movement stops 
and is replaced by random eye movement 
as the patient unsuccessfully attempts to 
find and follow a target. The last grating 
frequency for which the eye followed the 
target completely or partially was consid- 
ered the objective visual acuity threshold. 
In the laboratory, we induced a deteriora- 
tion of acuity by placing positive lenses in 
front of the eye and measuring the objec- 
tive and subjective acuity threshold with 
each new induced condition. The lenses 
used were +0.5, +1.0, +1.5, +2.25 and 
+d.20. Di 

Clinical Trial.—These measurements 
were carried out on patients utterly unfa- 


miliar with the test. Patients who wore 
glasses kept them on during the trial. The 
sequence of testing objective and subjec- 
tive visual acuity varied across subjects. 
The measurements were made monocular- 
ly for both eyes of each patient. 


Subjects 


Five subjects (ten eyes) participat- 
ed in the laboratory trial. These sub- 
jects were familiar with visual exper- 
imentation. 

Fifty-one patients (102 eyes) were 
tested clinically. They included all 
ages and their eyes were free of active 
pathologic abnormalities. 


Results 


A sample of eye movement tracings 
obtained in the determination of 
objective visual acuity appears in Fig. 
2. It shows the pendular eye move- 
ments that occur when the eye re- 
solves the grating, and the random 
eye movements when the eye can no 
longer resolve the grating of higher 
frequency. Some subjects sometimes 
only follow part of the oscillation of 
the target; in these cases it is as- 
sumed that they nevertheless resolve 
the target as long as there is no dust 
or irregularities on the card. 

Laboratory Trial.—The various 
acuities induced by the blurring lens 
on the five subjects are shown in Fig 
3. Each dot represents the mean acul- 
ty of ten eyes. It is quite apparent 
from these data that objective and 
subjective acuity are different de- 
pending on the level of acuity. For 
relatively good acuity, the Snellen 
acuity is better than the objective 
finding and this difference is statisti- 
cally significant with no blurring lens 
(P< .001 using the Wilcoxon test), 
while for relatively poor acuity the 
objective finding is better than the 
Snellen and this difference is also sta- 
tistically significant with the +3.25 
blurring lens (P < .001 using the Wil- 
coxon test). This fact has already been 
noted by Wolin and Dillman.” 

All the data gathered on these ten 
eyes at the six levels of acuity are 
plotted on Fig 4. The correlation coef- 
ficient between the objective and 
subjective visual acuity of this sam- 
ple is +0.84 which is highly statisti- 
cally significant (P < .001). The line 
drawn through the data is the regres- 
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sion function Y=0.56X + 0.21. These 
laboratory measurements obtained 
by inducing various deteriorations of 


visual acuity on the same subjects 


demonstrate that it is possible to get 
an objective measurement of visual 
acuity that correlates highly with the 
most common subjective test of visual 
acuity. 

Clinical Trial.—The relationship 
between Snellen acuity and the objec- 
tive measurement on 102 eyes of 51 
patients is presented in Fig 5. The 
correlation coefficient for these two 
variables is +0.50, which is statisti- 
cally significant (P < .001). One notes 
a large scatter of the results, which 
indicates that although most data are 
closely related, this is not the case for 
a few others: It is these data that are 
widely apart. that contribute to the 
low coefficient of correlation. For 
example, when the coefficient is recal- 
culated removing just the three 
points at the top left: of Fig 5, it be- 
comes +0.58. The linear function 
drawn through these data is the re- 
gression line equal to Y=0.40X + 
0.30. Like in the laboratory trial, it 
may be noted, although less clearly, 


that for patients with relatively good 


acuity there is a slight tendency for 
the Snellen acuity to be slightly bet- 
ter than the objective acuity, while 
for patients with poor acuity, the 
tendency is the opposite. The mean 
subjective visual acuity for these 102 
eyes is slightly higher than the mean 
objective visual acuity; 0.81 (or 20/25) 


-vs 0.67 (or 20/30), although this dif- 


ference is not statistically significant 
(t=1; P>.1). 

The measure of objective visual 
acuity sometimes encounters some 
difficulty with patients totally unfa- 
miliar with the test and it may takea 
little longer. In most cases, the eye 
movement occurs reflexively, al- 
though not in all, and these must be 
told to let their eyes follow the bars. It 
is unlikely that the eyes moved in 
response to a nonvisual clue, such as 
the low noise of the motor, since in a 
series of observations in which a 
white card was placed in the acuity 
device and moved at the regular fre- 
quency the eye movements recorded 
were only haphazard. The test usu- 
ally takes between 10 and 15 minutes 
per patient and it is more difficult to 
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Fig 4.— Relation between subjective and objective visual acuity for ten eyes of laboratory trial 
under different induced conditions of acuity. Line is regressicn line. 
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Fig. 5.— Relation between subjective and objective visual acuity for 102 eyes of clinical trial. Line 


is regression line. 


measure patients who are under 10 
and over 65 years of age. 


Comment 


The results of the laboratory trial 
provide a strong indication that the 
technique is 4 valuable one to assess 
objective visual acuity. A high cor- 
relation coefficient between the 
subjective and objective measure- 


ment of acuity was found, which is in 
good accord with the results of other 
studies. The correlation coefficient 
obtained in the clinical trial is lower 
than that obtained in the laboratory 
trial. The scatter of the clinical data 
may be accounted for by several fac- 
tors: (1) the patients’ total unfamil- 
iarity with the test and their appre- 
hension in a hospital setting; (2) the 
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clinic group represented a wider age 
range (12 to 74 years) and a more var- 
ied cultural and educational back- 
ground than the laboratory person- 
nel; (3) the cases of ametropia of 
the clinic population included high 
numbers of persons with myopia and 
astigmatism, a fact noted to increase 
the variability of the results by Voi- 
pio and Hyvarinen.” 

A basic difference between the 
objective and subjective visual acuity 
findings may be caused by the inher- 
ent difference in the two tasks. 
Subjective acuity is based on the vis- 
ual discrimination of a static target, 


whereas the objective measure of acu- - 


ity involves the perception of a mov- 
ing target. It is already known that 
dynamic acuity is lower than static 
acuity at all speeds.'® This fact was 
noted in the present study on a num- 
ber of subjects in whom the oscillat- 
ing grating of highest frequency, 
which no longer elicited eye move- 
ments, was easily resolved when the 
motor in the acuity device was 
stopped. 

The objective acuity device used by 
Goldmann’ required the patient to 
place himself at various distances 
away from the oscillating checker- 
. board to vary the visual angle of the 
pattern. This is, however, inconven- 
ient, and causes some difficulty; when 
the patient is far away, the overall 
pattern is small and it becomes in- 
creasingly more difficult to observe 
the patient’s eye movements. For ex- 
ample, at 4 meters away, the ampli- 
tude of eye movements is 1°. This 
difficulty in observing eye movements 
in the patient’s eye may be related 
to the fact that the retinal area stim- 
ulated varies and possibly becomes 
so small that eye movement can no 
longer be elicited. The patient’s eye 
movements were observed directly 
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by the experimenter and this is likely 
to be inaccurate as compared to the 
present device in which the eye move- 
ments are monitored photoelectri- 
cally. Moreover, the fixed distance 
between patient and test pattern in 
the present device should enhance 
the accuracy of the method. Other 
authors who have used the Goldmann 
objective visual acuity device based 
on evoking pendular eye movements 
have reported much higher coeff- 
cients of correlation between the ob- 
jective findings and the Snellen acu- 
ities. Both Luscher"™ and De Laet and 
Szucs? have found a coefficient of 
correlation of +0.91 between Snellen 
acuity and the distance between the 
patient and the oscillating checker- 
board at which the experimenter 
could no longer observe any eye 
movements in the patient’s eye. 

It is interesting to note results that 
we obtained on a second series of ob- 
servations made on another group of 
subjects consisting of eight under- 
graduate students, familiar with vis- 
ual experimentation. They were 
between 19 and 23 years of age, free 
of ocular pathologic abnormalities, 
and had a Snellen acuity that ranged. 
between 20/200 and 20/15. The data 
were collected in the same fashion 
described in the clinical trial. The 
coefficient of correlation between 
their Snellen acuity and the objective 
visual acuity was found to be +0.90. 
Thus, it is possible that this small 
group was closer in overall character- 
istics to the group tested by Luscher 
and De Laet and Szucs. 

The method of evoking a pendular 
eye movement as a criterion for the 
objective visual acuity threshold is a 
more reliable one, since it is easier to 
discern the threshold of resolution 
with this method than with either the 
naked eye or the optokinetic nystag- 


mus as noted before. Pearson,! who 
reviewed most of.the studies in the 
field, concluded that this method pro- 
vides a higher correlation coefficient 
than the methods based on evoking or 
arresting the optokinetic nystagmus. 
Moreover, not everyone displays an 
optokinetic nystagmus, whereas we 
did not encounter. one person who 
could not somehow follow the oscillat- 
ing movement of the bars, if his 
acuity was sufficient. Therefore, it 
seems that for many patients, and in 
particular malingerers, tested un- 
der controlled conditions, the pres- 
ent device affords a satisfactory 
method of assessing the visual acuity 
by means of the objective criterion. 
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Laser Iridectomy Therapy 


of Glaucoma 


Hugh Beckman, MD, H. Saul Sugar, MD, Detroit 


Seventeen iridectomy attempts were 
performed on 16 eyes using ruby, neodym- 
ium, and argon lasers. None of these was 
found suitable for iridectomy formation in 
blue eyes. Ruby wavelength was found to 
be the wavelength of choice in brawn eyes, 
yielding a patent iridectomy in six out of six 
attempts. Attempts with neodymium and 
argon were disappointing. No severe com- 
plications were encountered. 


Ithough Meyer-Schwickerath! 

produced iridectomies with a 
photocoagulator as early as 1956, the 
procedure did not find common usage 
in the treatment of angle-closure 
glaucoma because the heat conducted 
from the iridectomy site caused opaci- 
ties in the adjacent cornea and lens. 
The laser’s ability to vaporize the iris 
in a period of time short enough to 
preclude heat conduction prompted 
attempts to produce iridectomies in 
animals.” In 1971, Perkins’ reported 
successful laser iridotomies in pa- 
tients with glaucoma. Permeation of 
posterior aqueous through holes in 
the posterior pigment epithelium was 
noted, but it is not clear whether pen- 
etrating holes which remained pat- 
ent were created. This communica- 
tion relates our experiences in at- 
tempting iridectomies with a ruby 
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laser in nine eyes, a neodymium laser 
in four eyes, and an argon laser in 
three eyes. 


Material 


The ruby and neodymium iridectomies 
were created using a solid state, water- 
cooled laser with interchangeable ‘ruby 
and neodymium rods. The energy was de- 
livered through a modified operation mi- 
croscope, previously described by us in 
detail. 


Report of Cases 


A summary of cases is presented in the 
Table. 

CasE 1.—A patient with a dark brown 
iris and glaucoma secondary to rubeosis 
iridis allowed a ruby laser iridectomy to. be 
performed experimentally while undergo- 
ing a ruby laser cyclocoagulation. This 
was performed successfully with one 4- 
joule pulse of ruby energy. The iridectomy 
has remained patent for one year. 

CasE 2.—A patient with a light brown 
iris had angle-closure glaucoma for at 
least four days prior to treatment. One 
pulse of 4-joule ruby energy created an iri- 
dectomy with an immediate deepening of 
the anterior chamber. Despite patency of 
the iridectomy, the intraocular pressure 
did not return to normal and a filtering 
procedure was successfully performed. The 
laser iridectomy has remained patent for 
over a year. 

Case 3.—A patient with a blue iris had 
acute narrow-angle glaucoma of three 
days’ duration. One pulse of 8-joule ruby 
energy was directed at the iris with incom- 
plete hole formation and a scattering of 
pigment from a wide area of the posterior 
pigment layer. The anterior chamber did 
not deepen, and an iridectomy ab externo 
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was subsequently performed. The pressure 
did not return to normal and a filtering Summary of Cases 
procedure was successfully performed. Case Iris Laser Result Complications 


Case 4.—A patient with a dark brown 
iris had iris bombé and glaucoma second- 
ary to chronic iritis. One pulse of 5-joule 
ruby energy created a penetrating iridec- 


tomy which resulted in immediate forma- 5 Blue- Ruby Failure Excessive pigment 
dispersion 


tion of the anterior chamber with concur- 
rent lysis of some posterior synechiae. The Blue Ruby lridectomy Excessive pigment 
iridectomy has remained patent and the dispersion 
intraocular pressure has remained normal 
for over a year. There was excessive iris 
charring around the iridectomy which has 
resulted in a slight drawing of the pupil 
toward the iridectomy. 

Case 5.—A patient with a blue iris séaled in 2 Wecke 
a A S 
prior to enucleation of the eye for a malig- 13 Brown Neodymium Initial iridectomy eae 
nant melanoma of the choroid. One burst sealed in 2 weeks 


of 7-joule ruby energy failed to produce an . 14 Brown Neodymium Failure pe 
iridectomy, while excessive disruption of 15 Brown Argon Initial small iridectomy Focal corneal burn 
the posterior pigment layer occurred. sealed in 2 days 


Case 6.—A patient with a blue iris Failure 
submitted to an experimental iridectomy Initial small iridectomy 
prior to undergoing an enucleation for sealed in 2 days 


Ruby iridectomy* 


Brown _ 


Brown 
Brown 


Ruby 
Neodymium 


‘  Iridectomy 
Initial iridectomy 
sealed in 2 weeks 
Initial iridectomy 


Brown Neodymium 


Argon Focal corneal burn 





endophthalmitis. Iris bombé was present. 
One burst of 7-joule laser energy succeed- 
ed in creating an iridectomy. There was, 
however, excessive dispersion of pigment 
from the posterior pigment layer. 

CasE 7.—A patient with a dark brown 
iris had iris bombé and glaucoma second- 
ary to chronic iritis. An iridectomy was 
created using one pulse of 3-joule ruby 
energy. The anterior chamber formed 
immediately and the pressure became 
normal. Concurrent lysis of posterior syne- 
chiae was observed. Three weeks later, 
proliferation of pigment into the crater 
was observed. The argon laser was used in 
CW (unshuttered) mode at 250 mw witha 
50u spot size to trim the pigment easily 
from the iridectomy crater. The iridectomy 
has remained patent for six months. 

CasE 8,~A patient with a dark brown 
iris had an acute angle-closure glaucoma 
of one day’s duration. One burst of 3-joule 
ruby energy created a peripheral iridecto- 
my with an immediate deepening of the 
anterior chamber and normalization of 
pressure. The pressure has remained nor- 
mal and the iridectomy patent for six 
months. 

Case 9,—A patient with a dark brown 
iris had an iridocyclitic membrane follow- 
ing cataract extraction. An optical iridec- 
tomy was created using 4.5 joules of ruby 
energy. As the opening was small, it was 
enlarged by an additional burst of 4.5- 
joule ruby energy. Very little reaction in 
the anterior chamber was noted and a 
functional pupil has been present for 18 
months. 

Case 10.—A patient with a brown iris 
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*Trimmed with argon. 
tPatient taking anticoagulants. 


had glaucoma with iris bombé secondary 
to postcataract extraction endophthalmi- 
tis. One pulse of 8-joule neodymium laser 
energy produced a small iridectomy. A 
small full-thickness corneal burn oc- 
curred. The anterior chamber deepened 
and the intraocular pressure dropped to 
normal, Lysis of posterior synechiae oc- 
curred at the time of laser impact. The 
endophthalmitis was controlled but the 
iridectomy puckered together and sealed 
after six weeks. The iris bombé did not 
recur and no further antiglaucoma thera- 
py was required. 

Case 11.—A patient with a dark brown 
iris had glaucoma, iris bombé, and rubeo- 
sis secondary to chronic diabetic iritis. 
One pulse of 8-joule neodymium energy 
formed an iridectomy. The anterior cham- 
ber deepened immediately with concur- 
rent lysis of some posterior sinechiae. The 
iridectomy sealed in one month. The eye 
remained painful and was enucleated. 

CasE 12.—A patient with a medium 
brown iris had narrow-angle glaucoma of 
one day’s duration, and was taking anti- 
coagulants. One pulse of 8-joule neodym- 
ium energy created an iridectomy. The 
anterior chamber formed immediately and 
a trace of blood appeared at the iridectomy 
site. The intraocular pressure fell to nor- 
mal limits. The iridectomy has sealed 
slightly, but is patent with no recurrence 
of the glaucoma after one year. 

Case 13.—A patient with a dark brown 
iris allowed a neodymium iridectomy to be 


performed experimentally in an eye being 
treated for intractable posttraumatic glau- 
coma by neodymium. leser cyclocoagula- 
tion. One burst of 8-jouse neodymium en- 
ergy created a very small iridectomy that 
sealed in four weeks. 

Case 14.—A patient with a dark brown 
iris had an intractable chronic simple 
glaucoma and allowed an experimental 
iridectomy to be performed while under- 
going neodymium laser cyclocoagulation. 
One burst of 8-joule neodymium energy 
failed to produce a penetrating iridectomy. 

Case 15.—A patient with a dark brown 
iris had an angle-closure glaucoma of one 
day’s duration. An argon laser iridectomy 
was created with one burst of 2w energy 
delivered in 0.2 seconds in a 50 spot. The 
iridectomy was very small but there was 
an immediate deepening of the anterior 
chamber. A stromal corneal burn occurred 
over the iridectomy site. The iridectomy 
sealed after two days and the anterior 
chamber became shallow. An iridectomy 
ab externo was then successfully per- 
formed with permanent normalization of 
the pressure. 

Cask 16A.—A patient with .a blue iris 
and hemorrhagic glaucoma with iris 


‘bombé ageed to an experimental argon 


iridectomy concurrent with a ruby laser 
cyclocoagulation. The argon laser was set 
at lw with a 50u spot size. Twenty millili- 
ters of 5% fluorescein'was injected into an 
antecubital vein, and as the arrival of the 
fluorescein was observed in the iris, an 
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attempt at penetrating iridectomy using 
the laser CW (unshuttered) failed. 

Case 16B.— With the laser set at 2w, 
50u spot, and shuttered for a 0.2-second 
exposure, a small iridectomy was created. 
This sealed in one week. A small stromal 
corneal burn occurred over both iridecto- 
my sites. 


Method 


An informed consent was signed by all 
patients after having had the experimen- 
tal nature of the procedure explained to 
them. 

Ruby and neodymium iridectomies are 
performed with topically applied anesthe- 
sia. The patient lies beneath the objective 
lens of the operating microscope. A sil- 
vered contact lens is placed over the cen- 
tral cornea to prevent stray energy from 
passing through the pupil. The opposite 
eye is patched. Under direct microscopic 
visualization, a site on the iris is selected 
and the patient’s eye is tilted in such a 
way as to prevent any excess energy pass- 
ing through the iridectomy from photoco- 
agulating the posterior pole. At the time of 
laser impact, the patient may experience a 
brief, mild pain, but the pulse is so short (6 
msec) that no movement can occur during 
the iridectomy. As the exposure period for 
argon iridectomy is longer, a retrobulbar 
injection of 2% mepivacaine hydrochloride 
and hyaluronidase is given. 


Comment 


An optimal system to create laser 
iridectomies should enable the sur- 
geon to choose a wavelength that is 
highly absorbed by iris pigment and 
poorly absorbed by the cornea and 
lens. It should be capable of deliver- 
ing the necessary energy in a short 
period of time so that the heat created 
by its absorption is not conducted into 
the adjacent structures of the ante- 
rior chamber, and its energy should 
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be confined to 0.5 to 1.0 mm spot size 
with a short depth of focus. At this 
time, it would seem the ruby laser 
best meets these requirements. Pat- 
ent ruby laser iridectomies were cre- 
ated in six out of six brown eyes and 
in one of three blue eyes; while with 
neodymium, only in one of the five 
brown eyes was the iridectomy large 
enough to remain patent. Along with 
its relatively poor absorption by iris 
pigment, neodymium energy is more 
absorbed by the cornea, resulting in 
corneal burns at the site of entry. Our 
small experience with argon (one 
brown eye and two blue eyes, unsuc- 
cessful) gives us the impression that 
the present peak powers available are 
not sufficient to create iridectomies of 
a size that would reliably remain pat- 
ent, but it is conceivable that aug- 
mentation techniques, eg, acoustical 
modulation, might increase the peak 
powers and make argon iridectomy 
feasible. The use of the argon laser to 
trim pigment proliferation from the 
crater of a sealing ruby iridectomy 
site has enabled us to choose lower 
energy levels for our iridectomy at- 
tempts, resulting in less charring of 
surrounding iris tissue. To date we 
have found no reliable technique for 
laser iridectomies in blue eyes. It 
should be noted that in general there 
were no severe complications in any 
of the iridectomy attempts, and spe- 
cifically, there were no lenticular 
opacities or retinal burns seen. 
Peripheral iridectomy ab externo is 
a relatively benign and extremely 
efficacious procedure. The possible 
advantages of laser iridectomy are (1) 
it can be done on an outpatient basis 
under topical anesthesia. For this 


reason it may be preferred in severely 
ill patients such as patient 2 who had 
severe Parkinson disease, or patient 
12 who had been throwing emboli 
from a prosthetic aortic valve and 
was heavily anticoagulated. (2) In 
those cases where the adequacy of the 
outflow channels is in- doubt, laser 
iridectomy permits a nonsurgical 
shunt to be created. This allows the 
capacity of the outflow channels to be 
tested prior to surgical intervention 
and indicates a filtering procedure to 
be performed as the primary pro- 
cedure. (8) The shock wave from the 
laser impact lyses posterior synechiae 
if present. 

Disadvantages of this procedure 
are (1) the cost of the equipment and 
(2) the inability to do blue eyes. 

This investigation was supported in part by 
Public Health Service grant EY00098-03 from 
the National Eye Institute. 

Key Words.—Laser; argon; neodym- 
ium; ruby; iridectomy; glaucoma. 


Nonproprietary Name 
and Trademarks of Drug 


Hyaluronidase— Alidase, Diffusin, Enzo- 
dase, Hyozymen, Infiltrasen, Wydase. 
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The ophthalmological and radiological 
findings in eight previously unreported 
sphenoidal mucoceles in various stages of 
development are correlated. 

Several deductions were made by study- 
ing this series of sphenoidal mucoceles. 
Optic atrophy occurred when the mucocele 
encroached on the optic canal. Exophthal- 
mos occurred only when the mucocele en- 
tered the ethmoidal sinus and displaced 
the medial orbital wall. The lack of eye find- 
ings when the chiasmatic sulcus was ele- 
vated and the superior orbital fissure was 
invaded was probably due to the lack of 
sufficient compression of the optic chiasm 
and third, fourth, and sixth cranial nerves 
by the mucocele. 


Meeccocetes of the sphenoidal si- 
nuses are rare. Up to 1961, a total of 
60 sphenoidal mucoceles had been 
reported.' Since in many of these 
cases the lesion obviously began as 
an ethmoidal mucocele, the number 
of pure sphenoidal mucoceles is even 
more uncommon. 

It is the purpose of this paper (1) to 
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record the findings in eight previous- 
ly unreported sphenoidal mucoceles, 
six of which were proven surgically 
and (2) to correlate the ophthalmo- 
logical and radiological findings in 
this series. 

Several interesting observations 
have been made in these eight sphe- 
noidal mucoceles that were in various 
stages of development: (1) Optic atro- 
phy occurred only when the mucocele 
encroached on the optic canal. (2) Ex- 
ophthalmos occurred only when the 
mucocele invaded the ethmoidal si- 
nus and displaced the medial orbital 
wall. (3) Elevation of the chiasmatic 
sulcus and involvement of the superi- 
or orbital fissure did not produce the 
expected optic chiasmal field defects 
and paresis of the extraocular mus- 
cles. 


Findings 


The findings in the eight sphenoi- 
dal mucoceles reported in this paper 
are summarized in the Table and Fig 
1 to 8. A complete description of these 
cases is reported in another paper.” 


Comment 


Any cyst producing expansion of 
the paranasal sinuses, without in- 
trinsic characteristics such as a tooth, 
may be defined as a mucocele. 

The pathogenesis of mucoceles of 
the paranasal sinuses is usually ex- 
plained on the following basis: (1) 
accumulation of mucus and exudate 
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‘Indings in Sphenoidal Mucoceles 


in the affected sinus owing to occlu- 
sion of its ostium at the nasal fossa by 
inflammation, osteomas, or displaced 
fracture fragments’; (2) expansion of 
the sinus mucous gland or glands 
caused by blockage of the gland duct?: 
(3) accumulation of exudates or blood 
beneath the mucosal lining causing 
elevation of the mucosa with narrow- 
ing and even obliteration of the sinus 
lumen. Pressure is exerted upon the 
wall of the sinus by the accumulated 
exudate and blood with consequent 
erosion of the skeletal wall.4 

The mucocele is usually lined by 
respiratory epithelium, which in time 
may undergo metaplasia to a low 
cuboidal or stratified form, or may 
even atrophy. The subepithelial 
connective tissue is usually edema- 
tous and may show evidence of in- 
flammatory reaction. The fluid within 
a mucocele varies from clear serous to 
thick mucoid to purulent. 

The radiological diagnosis of a 
sphenoidal mucocele is based on (1) 
the presence of a cystic mass within 
the sphenoidal sinuses and (2) the 
progressive expansion of the sphenoi- 
dal sinuses. 

The radiographic examination of 
the sphenoidal sinuses consists of 
conventional views of the skull and 
paranasal sinuses in the frontal, lat- 
eral, and basal projections. Whenever 
there is suspicion of involvement of 
the sphenoidal sinuses on these con- 
ventional studies, tomographic sec- 
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Fig 1.—Lateral view of facial bones showing 
well-defined soft-tissue mass (arrow) limited to 
anteroinferior portion of left sphenoidal sinus 
(case 1). 


Fig 3.—Lateral view of skull showing muco- 
cele expanding sphenoidal sinuses and elevat- 
ing tuberculum sella and chiasmatic groove 
(arrows) (case3). 








Fig 2.—Lateral tomographic section showing 
soft-tissue mass minimally expanding left 
Sphenoidal sinus (arrow) (case 2). 


Fig 4.— Lateral tomographic section showing 
marked expansion of sphenoidal sinuses with 
elevation of sphenoidal roof and reversal of 
curvature of sella turcica (arrows) (case 4). 
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Fig 5.— Left, Frontal tomographic section. Marked expansion of right sphenoidal sinus is shown. There is no elevation nor disruption of sphenoidal roof 
and sella turcica. Note involvement of right superior orbital fissure (arrow). Right, Optic canals view. Note enlargement of right (R) optic canal (arrow). 


L, left eye. (case 5). 


Fig 6.—Left, Frontal tomographic section. Right, Lateral tomographic section. Both sections 
show extreme expansion of left sphenoidal sinus with elevation of sphenoidal roof and disruption of 
sella turcica at right (arrow). Note involvement of left superior orbital fissure and optic canal 
(arrows at left). (case 6). 


Fig 7.—Left, Lateral tomographic section of right sphenoidal sinus. Right, Frontal tomographic 
section at ethmoidal level. These show a mass expanding right sphenoidal (arrows at left) and 
ethmoidal (at right) sinus with lateral displacement of medial wall of right orbit (arrow at right) 
(case 7). 





458 Arch Ophthalmol/Vol 90, Dec 1973 









tions in the frontal and lateral planes 
and optic canal views should be ob- 
tained. 

The pathway for expansion of the 
sphenoidal mucocele, although usu- 
ally fairly concentric, may vary some- 
what depending on the size and con- 
figuration of the sinus from which the 
lesion has arisen. Superiorly, the 
mass may elevate the sphenoidal 
planum, including the chiasmatic 
groove and the floor of the sella turci- 
ca; the curvature of the sella turcica 
may become completely reversed. 
Inferiorly, the lesion may bulge into 
the nasopharynx, and posteriorly, it 
may erode the clivus, producing a 
smooth indentation. Anteriorly, the 
lesion may bulge into the posterior 
ethmoidal sinuses and into the nasal 
cavity. Laterally, the process may 
involve both the lesser and greater 
wings of the sphenoid, with conse- 
quent undermining of the anterior 
clinoid processes, involvement of the 
optic canals, superior orbital fissures, 
and foramina rotundum. The lesion 
may also erode the pterygoid pro- 
cesses, with consequent involvement 
of the pterygomaxillary fossa. 

The ocular findings that have been 
associated with sphenoidal mucoceles 
are optic atrophy, exophthalmos, di- 
plopia, visual field defects, and pupil- 
lary anomalies.' These findings could 
be conceivably caused by (1) en- 
croachment on the chiasm and 
stretching of the optic nerve by eleva- 
tion of the sphenoidal roof, (2) pres- 
sure on the optic nerve by involve- 
ment of the optic canal, (3) paresis of 
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Fig 8.—Left, Frontal tomographic section at sphenoidal level. Right, Frontal tomographic section 
at ethmoidal level. These show huge cavity in mid one third of face completely destroying bony out- 
line of sphenoidal sinuses and medial wall of both orbits. At left, note absence of roof of sphenoidal 
sinuses and involvement of superior orbital fissures (arrows) and optic canals, especially the right; 
at right, note elevation of bony fragment from roof of right orbit into anterior cranial fossa (arrow) 


(case 8). 


Correlation of Radiological and Ophthalmological Findings in Eight 
Sphenoidal Mucoceles* 


Findings 
Ophthalmological 
Loss of vision 
Pupillary anomalies 


Extraocular muscle 
paresis 


Pallor optic nerve with 
central scotoma or enlarged 


blind spot 
Chiasmal field defects 


Exophthalmos 


Radiological 
Sphenoidal sinus expansion 


Elevation chiasmatic sulcus 

Involvement optic canal 

Involvement superior 
orbital fissure 

Displacement of medical 
orbital wall 








*+, positive findings; —, negative findings; NP, not performed. 


the third, fourth, and sixth cranial 
nerves due to the pressure from the 
mucocele expanding into the caver- 
nous sinus or superior orbital fissure, 
and (4) exophthalmos due to involve- 
ment of the orbital walls. 

Of the eight sphenoidal mucoceles, 
six definitely originated from the 
sphenoidal sinuses (cases 1 to 6). In 
two of the patients, there was a wide 
communication between the sphenoi- 
dal and ethmoidal sinuses (cases 7 
and 8); therefore, it was impossible to 
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determine the site of origin of the 
mucocele. 

The eight sphenoidal mucoceles of 
this series include a wide range of 
development from a cystic lesion 
within one of the sphenoidal sinuses 
(case 1) to complete destruction of the 
entire mid one third of the face (case 
8). 

The ophthalmological findings in 
this series that are believed to be re- 
lated to the sphenoidal mucoceles fol- 
low: none in cases 1 to 4; optic atro- 


phy in cases 5, 6, and 8; and ex- 
ophthalmos in cases 7 and 8. 

In analyzing the correlation be- 
tween the radiographic and ophthal- 
mological findings of these eight 
sphenoidal mucoceles, several deduc- 
tions can be made: (1) Elevation of 
the optic chiasm did not produce the 
expected visual field defects (cases 3, 
4, 6, and 8). (2) Optic atrophy oc- 
curred when the mucocele invaded 
the optic canal (cases 5, 6, and 8). (3) 
Encroachment by the mucocele on the 
superior orbital fissure did not pro- 
duce paresis of the extraocular mus- 
cles (cases 5, 6, and 8). (4) Exophthal- 
mos occurred only when the mucocele 
involved the ethmoidal sinus with 
displacement or destruction of the 
medial orbital wall (cases 7 and 8). 

Six of the patients in this series had 
surgery, (cases 1, 3, 4, 6, 7, and 8). 
Patient 5 refused surgery even 
though her radiographic findings 
were typical of a sphenoidal muco- 
cele, and she lost vision due to the 
encroachment on the optic nerve. 
Case 2 had a moderate expansion of 
the sphenoidal sinuses by a cystic le- 
sion that resolved spontaneously. 


Frank Newell, MD, and Ralph Naunton, MD, 
of the University of Chicago, and Myron Hip- 
skind, MD, Chicago, allowed us to use some of 
their clinical findings in three cases of this se- 
ries. 

All eight illustrations used in this study are 
reproduced with permission from Transactions 
of the American Academy of Ophthalmology and 
Otolaryngology.” 
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Ocular Fundus Immediately After 
Cataract Extraction 


Ralph E. Kirsch, MD, Joseph A. Singer, MD, Miami, Fla 


Ocular fundus was examined by binocu- 
lar indirect ophthalmoscopy in the operat- 
ing room immediately following delivery of 
the lens in 56 cataract operations. Signifi- 
cant infoldings of the sclera, choroid, and 
retina were observed in 84% of eyes in 
which visualization of the fundus was satis- 
factory. 

These infoldings resembled the buckles 
of scleral buckling operations for retinal 
detachment. They were circumferential or 
radial or both. They could be made to flat- 
ten or disappear by external pressure on 
the anterior sclera or by injection of saline 
into the anterior chamber. When they dis- 
appeared, there was no evidence of choroi- 
dal detachment. 

The photographs and the data presented 
indicate that immediately after cataract 
extraction the ocular fundus develops no 
detachment of the choroid, but the fundus 
develops infoldings involving all three pos- 
terior coats of the globe. 


[' is the purpose of this paper to re- 
port the appearance of the ocular 
fundus immediately after cataract 
extraction when the fundus is exam- 
ined with the binocular indirect oph- 
thalmoscope. 

Using the monocular direct oph- 
thalmoscope within a few minutes 


after delivery of the lens, O’Brien’: ° 
reported a 93% incidence of what he 
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termed a detachment of the choroid. 
Because of our desire to study, with 
more modern instrumentation, the 
appearance of the ocular fundus in 


the operating room immediately after 


lens extraction and because of the 
possible relationship of visible altera- 
tions in the posterior ocular coats to 
vitreous loss in cataract surgery, the 
present investigation was under- 
taken. 


Materials and Methods 


Uncomplicated intracapsular cataract 
extraction was performed in 55 eyes of 53 
patients under local anesthesia. A modi- 
fied Van Lint and O’Brien lid akinesia was 
utilized, and lid sutures were used for lid 
retraction. A superior, fornix-based con- 
junctival flap was dissected. Two limbal 
grooves were made at the 11- and 1-o- 
clock positions, and into each of these two 
grooves there was preplaced a 6-0 silk 
appositional suture. A retrobulbar injec- 
tion of 4 ml of lidocaine, epinephrine, and 
hyaluronidase was followed by the appli- 
cation of digital pressure for five minutes. 
The incision was made at the 12-o’clock 
position with a keratome and enlarged 
with scissors to a hemisection. A peripher- 
al or sector iridectomy was performed. 
Chymotrypsin, in a 1:5,000 volume-to- 
volume ratio, was injected into the posteri- 
or chamber, and after one minute, the lens 
was delivered with a cryophake. The two 
preplaced 6-0 silk sutures were knotted 
once and drawn up loosely so that no ten- 
sion was exerted on the incision. The oper- 
ating room lights were turned off, and 
the examiner, under sterile conditions, 
surveyed the fundus with indirect oph- 
thalmoscopy. Following this, the two 


preplaced sutures were tied tightly. An 
additional seven to ten interrupted corneo- 
scleral sutures were placed, and the fun- 
dus was then reexamined with indirect 
ophthalmoscopy. When it became appar- 
ent that some remarkable anatomical 
changes were frequently present in the 
fundus immediately after lens delivery, 
the effects of these anatomical changes of 
various anterior segment manipulations 
were observed and recorded. 

In one additional case where there was 
vitreous loss during lens extraction, the 
appearance of the fundus before and after 
anterior vitrectomy was described. 

In order to exclude the use of chymo- 
trypsin as a possible cause of the fundus 
anatomical changes observed, five addi- 
tional cases were operated on without the 
use of this enzyme, and the appearance of 
the fundus in these cases is reported. 

In two cases, stereoscopic color photo- 
graphs and stereoscopic fluorescein angi- 
ography of the fundi were obtained imme- 
diately after lens delivery. 


Results 


Good visualization of the fundus 
was achieved in 51 of the 55 eyes 
examined after uncomplicated intra- 
capsular cataract extraction. In 43 of 
these 51 eyes (84%), significant in- 
foldings of the sclera, the choroid, and 
the retina were observed. 

The appearance of these infoldings 
of the posterior ocular coats (Fig 1 
through 5) closely resembled the ap- 
pearance of the buckles produced in 
scleral buckling procedures for reti- 
nal detachment. The retina and the 
choroid, which were adjacent to the 
infoldings, appeared normal. There 
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Fig 2.—Infolding of eye immediately after cataract extraction (case 2). 


Fig 3.—Circumferential infolding of eye. 


was no evidence of either a choroidal 
detachment or suprachoroidal fluid in 
any case, and in no instance did the 
infoldings increase spontaneously in 
size or elevation during the period of 
observation in the operating room. 
The size of these posterior segment 
infoldings varied from small (1 disc 


Arch Ophthalmol/Vol 90, Dec 1973 


Fig 4.—Radial infolding of eye. 


diameter long and 0.25 disc diameter 
wide) to large (almost 360° circumfer- 
entially and 4 disc diameters wide). 
For the total 51 eyes, the anatomical 
orientation of the infoldings within 
the eye was circumferential (27 eyes) 
(Fig 3), radial (meridional) (eight 
eyes) (Fig 4), or both (eight eyes) (Fig 





Fig 5.—Combination of both radial and cir- 
cumferential infoldings. 


5); the radial infoldings occasionally 
reached the optic nerve head. No in- 
foldings were visualized in eight eyes. 
The position of the infoldings in rela- 
tion to the equator varied with most 
being at or anterior to the equator (24 
eyes). 51x infoldings were posterior to 
the equator, 13 extended anteriorly 
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and posteriorly to the equator, and 
there were no infoldings in eight 
eyes. Their location was most com- 
monly observed in the inferior quad- 
rants (22 eyes). There were nine in- 
foldings in the superior quadrants, 12 
infoldings in both the inferior and the 
superior quadrants, and no infoldings 
in eight eyes. 

Early in the course of this study, it 
seemed probable that these infoldings 
were due to hypotonia and did not 
represent true choroidal detach- 
ments. In order to obtain evidence 
bearing upon this question, various 
anterior segment maneuvers were 
employed after the infoldings were 
visualized. It was found that the in- 
foldings could be flattened with in- 
creased intraocular pressure by 
gently indenting the anterior sclera 
with a muscle hook, or by elevating 
the two preplaced corneoscleral su- 
tures. The infoldings would flatten 
and frequently disappear by slow 
injection of saline into the anterior 
chamber. In some instances, the pos- 
terior segment infoldings that were 
present immediately after lens deliv- 
ery were less elevated or had disap- 
peared entirely at the end of the oper- 
ation when all of the corneoscleral 
sutures had been placed and tied. In 
the cases where they had disap- 
peared, there was no evidence of 
residual suprachoroidal fluid or cho- 
roidal detachment, and no true cho- 
roidal detachment was seen in any 
instance on the operating table. 

While striate keratitis and general 
corneal haze associated with the med- 
ications on postoperative days one to 
five usually made fundus examina- 
tion difficult, these posterior infold- 
ings were never seen again after the 
day of surgery. 

As lens delivery was completed, the 
position of the anterior vitreous face 
in relation to the iris plane was ob- 
served and recorded in these cases. In 
88% of the eyes with the typical pos- 
terior infoldings, the anterior vitre- 
ous face was markedly concave; in 
12%, it was convex (somewhat bulg- 
ing). 

Spontaneous, inward puckering of 
the anterior sclera after lens delivery 
was looked for in all cases and ob- 
served to be absent as often as it was 
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Fig 7. Fluorescein angiogram of infolding of eye immediately after cataract extraction (case 2). 


present in the eyes with the posterior 
infoldings. 

In the one case in this study compli- 
cated by vitreous loss, immediately 
after the lens delivery there was infe- 
riorly a small infolding at the equa- 
tor. After thorough anterior vitrecto- 
my, a 360° circumferential infolding 
was present. 

In order to exclude the use of chy- 
motrypsin as a possible cause of the 
fundus infoldings, five additional 
cases were operated on without the 
use of this enzyme. Four of the five 
cases had the typical infoldings: 
therefore, the use of chymotripsin is 
not related to the formation of the 
infoldings. 

In the two cases presenting the 
fundus infoldings and in which ster- 
eoscopic fluorescein angiography was 
performed in the operating room, the 
angiograms showed normal filling of 
the vessels of the infolded coats (Fig 6 
and 7). 

It is worth recording that, in the 
course of this study, there was an 


opportunity to examine the macula 
with binocular indirect ophthalmos- 
copy immediately after cataract ex- 
traction. No macular edema or other 
macular circulatory anomaly that 
might be attributable to the marked 


intraocular hydrodynamic changes of 


the cataract operation was recog- 
nized. 


Comment 


It has been generally accepted 
since O’Brien’s studies!” that the cat- 
aract operation is accompanied, in 
most instances, by detachment of the 
choroid. It is to O’Brien’s credit that 
he described his findings with the 
monocular direct ophthalmoscope as 
accurately as he did. The present 
study, which utilized the advantages 
of the modern binocular indirect oph- 
thalmoscope, has shown that there 
are fundus changes in the eye imme- 
diately after a cataract is removed 
but that these changes are infoldings 
in the sclera, the choroid, and the ret- 
ina, and they are not choroidal de- 
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tachments. The evidence upon which 
this conclusion is based is derived 
from the facts that these posterior 
segment infoldings resembled closely 
the appearance of the buckles pro- 
duced in scleral buckling operations 
for retinal detachment, there was no 
evidence of suprachoroidal fluid ex- 
travasation, the infoldings were not 
seen to increase in size, and they dis- 
appeared due to various anterior 
segment maneuvers. 

Moreover, contrary to O’Brien’s 
description that the size of the choroi- 
dal detachment “in many cases was 
seen to increase during the period of 
observation,” we found no instance in 
which the infoldings increased spon- 
taneously in size or elevation during 
our repeated observations in the oper- 
ating room. Finally, any one of sever- 
al anterior segment maneuvers 
which were designed to increase the 
intraocular pressure, flattened and 
sometimes caused the disappearance 
of the posterior segment infoldings; 
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when they disappeared, there was 
again no evidence of extravasated 
suprachoroidal fluid. 

Favoring the concept that these 
infoldings are due to ocular hypotony 
are the facts that D. Kasner, MD (oral 
communication, October 1972), and J. 
Scott, MD (oral communication, Octo- 
ber 1972, have performed open ante- 
rior vitrectomy and have observed 
similar infoldings during their surgi- 
cal procedures, while R. Machemer, 
MD (oral communication, October 
1972), has never observed these in- 
foldings during his vitrectomy opera- 
tions in which he employs a closed- 
system control of intraocular pres- 
sure. 

The data presented indicated that 
the posterior infoldings are at least 
associated with, and probably caused 
by, the marked hypotonia that is 
present when the eye is surgically 
open and the cataract is removed. 


From the appearance of the anterior 


vitreous face as the lens was deliv- 


ered, there was no evidence indi- 
cating that the posterior infoldings 
are a contributory cause of vitreous 
loss in cataract surgery. 

Finally, of interest to every cata- 
ract surgeon, the photographs of the 
posterior infoldings presented here- 
with afford knowledge of the actual 
appearance of the ocular fundus after 
the cataract is removed. 


Johnny Justice, Jr., Joe Goren, and Madeline’ 
Popp of the photography and art departments of 
the Bascom Palmer Eye Institute did the photog- 
raphy. 


Nonproprietary Name and 
Trademarks of Drug 


Hyaluronidase — Alidase, Diffusin, Enzo- 
dase, Hyazyme, Infiltrase, Wydase. 
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Surgical Management 


of Iris Bombé 


Robert E. Curran, MD, Baltimore 


lridectomy was performed in ten eyes for 
acute glaucoma associated with iris 
bombé. Iridectomy was successful and 
without complications in all cases. The fear 
of catastrophic hemorrhage from the iris in 
iris bombe does not appear to be justified. 
Transfixion of the iris as the initial opera- 
tion seems unnecessary; iridectomy ap- 
pears to be the primary procedure of 
choice. 


he acute glaucoma associated 

with iris bombé presents a dra- 
matic clinical picture well known to 
ophthalmologists of the past. It is now 
seen with less frequency because of 
the more widespread availability and 
greater efficacy of ophthalmic thera- 
py. In the earlier editions of his clas- 
sic text, Fuchs! recommended an iri- 
dectomy as the surgical procedure of 
choice. In subsequent editions,” he 
introduced the alternative approach 
of transfixion of the iris in order to 
minimize hemorrhagic complications 
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in an inflamed eye with acutely ele- 
vated pressure. Iridectomy was to be 
accomplished at a later time under 
more favorable circumstances. The 
apparent simplicity of the transfixion 
operation captured the imagination 
of ophthalmic surgeons and it is rec- 
ommended to the present day even 
though the implied hazards of iridec- 
tomy have never been documented in 
the literature. Duke-Elder*® and Kolk- 
er and Hetherington’ state that an 
iridectomy is the procedure of choice 
for the glaucoma associated with iris 
bombé. However, both sources add 
that, in the acutely congested eye 
with the prospect of hemorrhagic 
complications, transfixion may be a 
safer procedure. Chandler and Grant” 
feel that transfixion should be the 
first procedure and iridectomy should 
be done later in order to prevent 
recurrence of the bombé. Stallard® 
and Arruga’ state that transfixion of 
the iris is the procedure of choice. All 
the proponents of transfixion imply 
that serious hemorrhage can fre- 
quently complicate iridectomy in 
acute iris bombé. Callahan’ is alone 
in reporting that “experience with 
transfixion has been unsatisfactory” 
and that iridectomy can be safely ac- 
complished. He does not document his 
experience. 

Because of the conflicting recom- 
mendations in the literature, a 
review of the Wilmer Institute ex- 
perience with iridectomy in the 
management of iris bombé was 
undertaken. 


Methods 


The records of all patients admitted to 


the Wilmer Institute with a diagnosis of 


iris bombé from 1963 through 1972 were 
reviewed. Data were complete on ten eyes 


of nine patients and these form the basis of 


this study. All patients reported acute 
symptoms of two-day to three-week dura- 
tion. All had intraocular pressures greater 
than 45 mm Hg in the involved eye, and 
most had pressures above 60 mm Hg. The 
diagnoses included chronic nongranulom- 
atous iridocyclitis (four eyes), sarcoid uvei- 
tis (three eyes), congenital cataracts, post- 
operative aspiration (two eyes), and unde- 
termined abnormality (one case). 

In all cases medical control of the glau- 
coma was attempted with intensive my- 
driasis, orally or intravenously adminis- 
tered acetazolamide, and orally or intrave- 
nously administered osmotic agents. In six 
eyes no satisfactory lowering of the ocular 
pressure was achieved and operation was 
performed within 24 hours of presenta- 
tion. These eyes constitute an “acute” cat- 
egory and in each case the eye was in- 
tensely inflamed and injected, usually 
with dilated iris blood vessels noted. With 
four eyes medical therapy was initially 
effective and it was possible to defer opera- 
tion for 2 to 13 days. In these cases the 
intraocular pressure rose promptly with 
any relaxation of maximal medical thera- 
py. These eyes were also severely inflamed 
at the time of surgery but are placed in a 
“subacute” category because of medical 
control of pressure for a significant period 
prior to operative intervention. 


Results 


In the acute group, six eyes under- 
went iridectomy without notable 
complication. There were three pe- 
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ripheral iridectomies and three sector 
iridectomies. A small amount of 
bleeding from the iris was observed in 
three cases. In one case, a transfixion 
of the temporal part of the iris was 
the initial procedure; prompt deepen- 
ing of the anterior chamber and nor- 
malization of the intraocular pres- 
sure were observed. On the first post- 
operative day, pressure rose and was 
uncontrollable in spite of the fact that 
the iris defect transilluminated clear- 
ly on slit-lamp examination. There 
was a marked anterior chamber in- 
flammatory response with the bombé 
configuration again obvious. Experi- 
enced observers diagnosed rubeosis of 
the iris. A sector iridectomy was then 
performed; there was only a small 
amount of bleeding from the iris and 
no subsequent difficulty occurred. In 
a second case, a sector iridectomy was 
attempted. The iris tore at the point 
of its synechial adhesion to the lens. 
There was a small amount of bleeding 
from the iris which was self-limited 
and cleared without incident. 

In the subacute group, four eyes 
tolerated iridectomy without serious 
complication. There was one periph- 
eral iridectomy and three sector iri- 
dectomies. Minor bleeding from the 
iris was noted in two cases. 

In both groups, ten eyes underwent 
iridectomy. Five were done through a 
clear corneal incision and five under a 
conjunctival flap. In contrast to the 
notion that delivery of the iris at the 
time of iridectomy can be a signifi- 
cant problem in iris bombé, minor 
difficulty with prolapse of the iris was 
experienced in only one case. In no 
case did significant hemorrhage oc- 
cur. The small amount of bleeding 
from the iris in five cases cleared 
without incident. In three cases in 
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which operation was performed under 
a conjunctival flap, a filtering pro- 


cedure was attempted at the time of 


iridectomy; these were uniformly 
unsuccessful. 

In all ten eyes, intraocular pressure 
was easily controlled after operation. 
Only one case required topical appli- 
cation of epinephrine for tension con- 
trol. No case required subsequent 
filtering surgery in the period of fol- 
low-up. In one case there was progres- 
sion of a preexisting cataract. 


Comment 


Transfixion of the iris was original- 
ly introduced as a relatively atrau- 
matic temporizing operative pro- 
cedure to be employed in the acutely 
congested eye to minimize hemor- 
rhagic complications. The lack of 
uniform success with transfixion al- 
luded to by Callahan’ is illustrated by 
one case in this study. The failures 
with transfixion are no doubt due to 
occlusion of the small iridotomy sites 
with inflammatory debris. The pro- 
cedure of transfixion is potentially 
hazardous, particularly in the phakic 
patient. The classic bombé configura- 
tion depicted in artist’s drawings is 
not always present. Often broad sy- 
nechial adhesions between iris and 
lens prevent the iris from bulging 
forward over its full circumference. 
This makes Fuchs’s classical four- 
point transfixion virtually impossible 
and often makes transfixion of the 
more accessible temporal part of the 
iris technically difficult. 

Fuchs? and others’ recognized the 
need for subsequent iridectomy when 
the eye was less acutely inflamed. 
The present study emphasizes the 
relative safety of a large iridectomy 
in the acutely congested eye with 


high pressure and active inflamma- 
tion of the anterior segment. With 
such an iridectomy there is less 
chance of closure with subsequent 
inflammatory episodes, there are vis- 
ual advantages to the patient whose 
pupillary space is occluded by an in- 
flammatory membrane or lens 
changes, and viewing of the fundus is 
facilitated.t Since iridectomy is not 
associated with the catastrophic com- 
plications implied in the literature, it 
should be the primary procedure of 
choice for acute iris bombé. 

Equal results from iridectomy in 
these ten cases were obtained: five 
through a clear corneal section and 
five beneath a conjunctival flap. The 
reason for using a conjunctival flap in 
three of the five patients was to pro- 
duce a filtering bleb, and in all three 
patients this failed. It therefore 
seems logical to do the iridectomy 
through clear cornea and save the 
conjunctiva for a future filtering oper- 
ation, if it should be necessary. 
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Episcleral Pockets 
in Retinal Detachment Surgery 


Technique and Results 


Manfred Spitznas, MD; Paul Schmitz-Valckenberg, MD; 
Gerd Meyer-Schwickerath, MD, Essen, Germany 


The application of episcleral pockets in 
retinal detachment surgery is recommend- 
ed for (1) eyes with large peripheral holes 
extending far posteriorly, (2) eyes with 
radially arranged groups of holes, (3) eyes 
with holes or tears in the midperiphery, and 
(4) as a combination method in eyes with 
one of the above lesions and changes in 
other parts of the fundus requiring an 
encircling procedure. During the years 
1970 and 1971, a total of 68 patients 
underwent this operation. Success was 
achieved in 82% (56) on the first attempt. 
In 18% (12) the first operation was 
unsuccessful. The failures are analyzed 
carefully, and the technique that employs 
donor sclera to form the outer wall of the 
pocket and lyophilized dura mater as filler 
material is described. 


he use of episcleral pockets for 

certain conditions in retinal de- 
tachment surgery was described by 
Durand,' and Paufique et al? in 1966. 
The idea was adopted with much in- 
terest by the Essen Eye Hospital. 
After elaborating the indications and 
refining the technique, we have oper- 
ated on 68 eyes using this method 
during 1970 and 1971. This article 
reports our techniques and results. 


Materials and Methods 


Indications are (1) large peripheral 
holes extending far posteriorly (Fig 1, top), 
(2) radially arranged groups of holes (Fig 
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1, bottom left), (3) holes or tears in the 
midperiphery, and (4) as a combination 
method in eyes with one of the above le- 
sions and changes in other parts of the 
fundus requiring an encircling procedure 
(Fig 1, bottom right). 

Donor Sclera.—The human sclera used 
for the formation of the outer wall of the 
pocket was taken from cadaver eyes. Fol- 
lowing enucleation, the eyes were kept in 
70% and 80% alcohol for 24 hours each. 
The anterior segment was then removed 
from the eyes and the remaining cup was 
carefully freed from retina and choroid by 
scraping with a scalpel. The scleral shell 
was immersed in 90% and 96% alcohol for 
24 hours each. The material was stored in 
pure alcohol in a glass container sealed 
with paraffin. 

The sclera was soaked in Ringer solu- 
tion containing 1 million units of penicil- 
lin G sodium for one hour prior to surgical 
use. 

Lyophilized Dura Mater.—Initially 
this material was also used to form the 
external wall of the pocket; however, this 
technique has been discontinued, and lyo- 
philized dura mater is now used exclusive- 
ly as a filler. It is commercially available. 

Both cadaver sclera and dura mater 
have been tested by us extensively in ani- 
mal experiments and are now used rou- 
tinely for certain types of retinal surgery. 
Both materials are tolerated extremely 
well and hardly produce any foreign body 
reaction. 


Technique. — After incision of the con- 
junctiva, episcleral tissue is carefully 
removed. To guarantee optimal working 
conditions, a scleral area of at least 90° 
should be exposed. In cases where the 
pocket will lie partially or totally under an 
extraocular muscle, temporary resection 
of this muscle is essential. The holding 
suture is passed through the insertion of 


the muscle to provide easier handling of 
the globe during surgery. The most poste- 
rior edge as well as the most anterior cor- 
ners of the lesion are localized using indi- 
rect ophthalmoscopy and the Meyer- 
Schwickerath scleral depressor (Fig 2, 
top). After marking the limitations of the 
defect by superficial cauterization of the 
corresponding spots on the underlying 
sclera, the most posterior suture is placed 
through the sclera. It should run parallel 
to the limbus and be approximately 5 
mm -— never less than 3 mm — posterior to 
the central localization mark (Fig 2, bot- 
tom left). The suture material is double- 
armed atraumatic 4.0 poyamid suture, fit- 
ted with spatula-shaped needles that pass 
easily through the sclera. The first suture 
with the attached needles is put in a clip. 
The two following sutures are placed later- 
ally through the sclera in such a way that 
the place of entry has the same distance 
from the limbus as the medial suture, 
whereas the point of exit is slightly ante- 
rior. The size of the resulting angle be- 
tween the medial and lateral sutures is 
dependent upon the extension of the area 
to be indented. The angle for wide pockets 
has to be obtuse, while for narrow pockets 
it should be fairly acute. These sutures are 
kept long. Together with the first thread 
they serve as the posterior anchorage of 
the pocket. The total width of the prospec- 
tive episcleral pocket should be reached 
with these preinserted sutures. If this is 
impossible with the three sutures de- 
scribed, two more sutures running in a 
direct line with the lateral sutures must 
be put in. As the next step, a patch is cut 
from the soaked cadaver sclera, roughly in 
the shape of the contemplated pocket. The 
patch should be cut large rather than 
small; excessive overlap is easily trimmed 
later. The preinserted sutures are then 
placed through the graft. During this pro- 


Episcleral Pockets/Spitznas et al 


cedure, the position of the threads in the 
recipient sclera must be duplicated as ac- 
curately as possible (Fig 2, bottom right). 
Surgeons unfamiliar with this technique 
should place the exit points of these sec- 
ondary sutures a little closer together. 
This exerts a certain tension on the trans- 
plant when the sutures are pulled tight. 
As we will see later in the “Comment,” 
this is preferable to a pocket that bulges 
outward because of a too-wide placement 
of the sutures. 

As the sutures are tightened, the graft 
seats itself in the desired position on the 
sclera and the sutures can be cut off. This 
forms a flap of tissue on the sclera, the 
sides of which can now be stitched up with 
U-sutures, using the remnants of the pre- 
viously placed sutures. After this, intra- 
ocular pressure is increased by pressing a 
swab against the globe, and subretinal 
fluid is released by one or more electrolysis 
punctures. If possible, these punctures 
should be outside the pocket because sub- 
sequent filling of the pocket would prevent 
drainage. 

After being softened in Ringer solution, 
the lyophilized dura is cut in long strips, 2 
to 3 mm wide, then packed into the pocket 
in zigzag fashion with smooth forceps (Fig 
3, top). Care must be taken to ensure that 
the corners are well packed. By gentle 
maneuvering of the dura, the resulting 
buckle can easily be adjusted to achieve 
the desired effect as determined by indi- 
rect ophthalmoscopy. The resulting buckle 
should be high enough to make close con- 
tact with the margins of the retinal break. 
If this has been achieved, further drainage 
of residual subretinal fluid is unnecessary; 
it is usually reabsorbed within 24 hours. 

As the last step the anterior margin of 
the pocket is closed (Fig 3, bottom). It is 
advisable to pass the needle first through 
the recipient sclera and then through the 
donor sclera. In this way the knots are 
buried, avoiding an erosion of the conjunc- 
tiva by exposed suture ends. Excessive 
material from the margins of the episcle- 
ral pocket is trimmed prior to closure of 
the conjunctiva. If the globe is grossly hy- 
potonic from extensive drainage of sub- 
retinal fluid, injection of Ringer solution 
through the pars plana is indicated. 

When this method is combined with use 
of an encircling element, the latter should 
be secured with sutures and gently tight- 
ened prior to drainage of subretinal fluid. 


It is positioned over the anterior portion of 


the pocket.-Thereafter, the dural material 
is passed easily beneath the encircling 
element into the pocket. 

At the end of the operation, the defective 
areas of retina on the buckle are surround- 
ed by photocoagulation (Fig 4, left). Mea- 
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Fig 1.—Indications for episcleral pocket pro- 
cedures. Top, Large peripheral tear extending 
far posteriorly. Arrow indicates equator with 
area of lattice degeneration. Bottom left, Radi- 
ally arranged group of defects: 1, peripheral 


suring the height of the buckle with a di- 
rect ophthalmoscope and bringing a 
matching plus lens into the coagulation 


beam between the mirror of the coagulator 


and the patient’s cornea will minimize the 
coagulation energy considerably. 


Results 

During the years 1970 and 1971, 
this technique was used on a total of 
68 eyes. Of these, ten showed fixed 
folds, preretinal membranes, or both 
before surgery. The condition requir- 
ing operation was primary in 64 eyes 
and secondary in four. 

The criterion for a successful opera- 
tion was the morphologic finding of a 
completely reattached retina. The 
data apply to the condition found two 
to three months after the operation. 





horseshoe; 2, small round retinal hole located 
more posteriorly. Bottom right, Retinal detach- 
ment with multiple lesions requiring a combina- 
tion of episcleral pocket and encircling pro- 
cedure. 


In general, patients whose retinas 
redetach are referred back to us. 
Therefore, we can be fairly certain 
that patients we have not seen again 
remain cured. 

In 56 patients (82%) success was 
achieved on first attempt. In 12 pa- 
tients (18%) the first operation was 
unsuccessful (Table). Two of these 
eyes had shown preretinal mem- 
branes or fixed folds prior to the oper- 
ations. Only six patients underwent 
reoperation. In all six cases dura had 
been used to form the outer wall of 
the pocket. At reoperation all sutures 
were found intact. The dura was un- 
changed in three cases. In two cases it 
was soft and brittle, and in one case it 
had been almost completely dis- 
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Fig 2 (top left).—Top, Meyer-Schwickerath indentor. Note 0.25 mm pin- 
point at the tip that prevents sliding of the instrument on the sclera. 
Insert is 75% the original size. Bottom left, Position of the three pre- 
inserted sutures. X indicates most central edge of the lesion. Bottom 
right, Position of posterior sutures in patient's sclera and graft. 


Fig 3 (top right).—Top, Episcleral pocket in situ. Arrow indicates dura 
mater. Bottom, Appearance of an episcleral pocket before closure of the 
conjunctiva. Ideally the knots of the anterior sutures should be buried as 


on the drawing at right. 


Fig 4 (bottom right).—Left, Photocoagulated group of defects on the 
buckle from an episcleral pocket immediately following surgery (same 
case as Fig 1, bottom right). Center and right, effect of an episcleral 


pocket. 


solved. The same was true for the fill- 
er material. Microscopic sections 
were not prepared and bacterial cul- 
tures were not obtained because there 
was no sign of inflammation. 


Comment 


In 1970 and 1971, a total of 1,200 
retinal detachments were operated on 
at the Essen University Eye Hospital. 
The 68 patients chosen for an episcle- 
ral pocket represented cases that, 
due to the extension, arrangement, or 
location of the retinal breaks, ap- 
peared suitable for none of the con- 
ventional segmental or encircling 
buckling techniques and had to be 
considered hopeless with these com- 
moner forms of retinal detachment 
repair. The only alternative would 
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have been the use of a radial silicone 
sponge. In our experience, however, 
complications like infection or extru- 
sion of the sponge are much more fre- 
quent than in episcleral pockets. 
Successful reattachment in 82% of 
the cases in this series is considered 
highly satisfactory, since the position 
and the extent of the retinal breaks 
gave the patients a particularly poor 
prognosis using the commoner forms 
of retinal detachment repair. In the 
Table we can see that a number of 
failures during the first year resulted 
from incomplete closure of the defect, 
due to the fact that the buckle was 
not posterior enough. After sufficient 
experience was gained with the new 
method, this technical failure was 
almost completely eliminated. This 











success was achieved mainly by strict 
observance of the rule that the most 
posterior suture must be placed at 
least 3 mm posterior to the posterior 
localization mark. The thickness of 
the sutured patient sclera will not 
permit the dura to be inserted to the 
point of the suture, so the resulting 
buckle cannot start until several mil- 
limeters anterior to the posterior su- 
tures. This distance must be kept in 
mind (Fig 4, center and right). 

During 1971, the failures were 
caused almost exclusively by massive 
vitreous retraction or by other forms 
of vitreous traction, complications 
that seem to occur just as frequently 
in conventional forms of detachment 
surgery. Therefore, they cannot be 
attributed to this special technique. 
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8/70 Dura 











*MVR indicates massive vitreous retraction. 


On the contrary, we observed that in 
some of these cases the area on the 
buckle, including the coagulated de- 
fect, was the only region to remain 
attached for an extended period of 
time. 


We strongly advise that the central 
sutures be inserted in the manner 
described above, because they have to 
be placed very posteriorly, where the 
exposure is usually poor. Perforations 
of the globe are almost unavoidable if 
transplant and patient sclera are 
sutured simultaneously. 


Unlike other techniques that pro- 
duce a sharp edged buckle, the buckle 
from an episcleral pocket consists 
almost exclusively of slopes. There- 
fore, it is acceptable if part of the de- 
fect comes to lie on the slope. 

As mentioned in the discussion of 
the technique, the empty pocket must 
fit tightly against the patient’s sclera; 
otherwise, the pocket will bulge out- 
ward as well as inward and restrict 
the motion of the globe. This is partic- 
ularly true when the pocket lies be- 
neath a muscle. The positioning of a 
pocket beneath a muscle can create 
further difficulties: Because of the 
location of the retinal defects treated 
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Data on Unsuccessful Surgery in 12 Eyes Treated by Episcleral Pockets 











Material Condition 
Date of of Exterior Immediately Condition on 
Case Operation Pocket Wall After Surgery Follow-Up Cause of Failure 
1 7/70 Dura Subtotal Total Incomplete closure of lesion 
residual redetachment plus vitreous traction 





Total 





retina redetachment infection-Staphylococcus 
aureus; encircling procedure; 
MVR* 
3 4/70 Dura Reattached Total Reopening of hole due to early No further treatment 
retina redetachment flattening of buckle 
8/70 Dura Reattached Total Vitreous traction Encircling procedure, use of 
retina redetachment hyaluronic acid; MVR 
5 7/70 Dura Reattached Total Vitreous traction Encircling procedure; MVR 
retina redetachment 
6 6/70 Dura Reattached Total Incomplete closure of defect Encircling procedure; reattached 
retina redetachment retina 
8/70 Dura Reattached Partial Vitreous traction 2 encircling procedures; 
retina redetachment reattached retina 
8 6/70 Dura Reattached Partial Incomplete closure of defect Silicone rod; reattached retina 
retina redetached 
1/71 Sclera Partial residual Subtotal Vitreous traction Unsuccessful preoperation with 


detachment detachment silicone sponge 
9/71 Sclera Reattached Total Condition after perforating injury 
retina redetachment 
11/71 Subtotal Vitreous traction No further treatment 


Dura Partial residual 
detachment detachment 
12 12/71 Sclera Reattached Total MVR 
retina redetachment 


with this method, most pockets will 


be fairly posterior. In such an in- 
stance, a temporarily resected muscle 
can be sutured back to the eye, ante- 
rior to the forward margin of the 
pocket. However, in cases where the 
pocket must extend more anteriorly, 
the muscle must by no means be su- 
tured to the surface of the pocket, for 
it would tear out from the graft ma- 
terial. Under such circumstances, the 
recommended procedure is either to 
pass the muscle through a tunnel in 
the pocket and then suture it to the 
patient’s sclera, or in cases with a 
narrow pocket, split the muscle and 
suture it to the patient’s sclera on 
either side of the pocket. 


In addition to the therapeutic reli- 
ability of episcleral pockets, it is an 
advantage that no inorganic material 
is used. They are well tolerated gen- 
erally and, frequently within months, 
the donor material is absorbed. This 
leads to a flattening and sometimes 
even to the disappearance of the buc- 
kle. We have observed several such 
cases. When sclera was used to form 
the wall of the pocket, the buckle 
remained long enough to permit the 
photocoagulation scar to solidify and 


Incomplete closure of defect 













Remarks 
No further treatment 
















Postoperative wound 









































No further treatment 













prevent subsequent redetachment of 
the retina when the buckle flattened. 
However, when the pocket wall was 
composed of dura, in some cases the 
buckle flattened within a few days 
before the scar around the defect had 
formed completely. In case 3 (Table) 
this led to a redetachment of the reti- 
na. Therefore, only sclera should be 
used to construct the wall of the epi- 
scleral pocket. 

In conclusion it can be said that the 
technique of episcleral pockets is an 
effective, safe, and elegant treatment 
method, indicated in certain severe 
cases of retinal detachment. 

This investigation was supported in part by 
the Hermann Wacker Fund for Research in Reti- 
nal Detachment. 

Verona Pettyjohn, Jules Stein Eye Institute, 
provided editorial assistance. 

Lyophilized dura mater is commercially avail- 
able as “Lyodura” from Braun Melsungen, Ger- 
many. 

Key Words.—FEpiscleral pockets; reti- 
nal detachment; retinal detachment sur- 
gery; scleral buckles; photocoagulation. 
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Corneal Perforations 
in Sjögren Syndrome 


Peter P. Gudas, Jr., MD; Brian Altman, MD, Boston; 
Don H. Nicholson, MD; W. Richard Green, MD, Baltimore 


The postmortem histopathologic findings 
in the eyes of a patient with Sjögren syn- 
drome whose course was followed up for 
15 years demonstrate a similarity between 
the marginal corneal degeneration in this 
disease and that found in Terrien degener- 
ation. Conventional histologic techniques 
did not reveal positive evidence of the de- 
finitive cause of the lesions we noted. How- 
ever, no inflammatory infiltrate or residue 
suggestive of an immune response was 
observed, nor was there any evidence of 
old or recent vascular inflammation or ob- 
literation. The appearance of cataractous 
changes in each lens within a month after 
application of biologic tissue adhesive to 
seal the corneal perforations led us to sus- 
pect that this material can produce unde- 
sirable side-effects. 


patient with keratoconjunctivitis 
sicca and rheumatoid arthritis 
had a central corneal perforation in 


one eye and a perforated marginal. 
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furrow in the other. Both perforations 
were sealed with cyanoacrylate tissue 
adhesive at separate times. Cataracts 
developed in each eye about one 
month after application of the adhe- 
sive. 


Report of a Case 


A 47-year-old woman was first seen in 
1955. At that time, her general health was 
good, she had no ocular abnormalities, and 
visual acuity was 20/20 in each eye. 

Over the next five years, pain developed 
in the joints of her upper extremities, ar- 
thritic changes appeared, and she com- 
plained of hoarseness and a dry throat. 

The patient’s eye problems first ap- 
peared during 1960. The left eye showed 
filamentary keratitis. Photophobia and 
conjunctivitis, associated with inferotem- 
poral punctate staining of the left cornea, 
lasted several weeks. Dryness was consid- 
ered to be the etiologic factor. 

The patient received periodic examina- 
tions over the next several years, during 
which the arthritic changes relentlessly 
progressed and the eye condition varied. 
At one time, visual acuity would be 20/20 
in each eye; at another, the left eye would 
show persistent corneal staining. 

In 1967, interpalpebral punctate flu- 
orescein staining was seen. Clean, fur- 
rowed marginal ulcers appeared at the 6- 
and 12-o’clock meridians of the left eye, in 
which visual acuity was reduced to 20/50. 
In the anterior chamber, there were no 
signs of descemetocele and no cells or flare. 

. More than two years after the first ap- 
pearance of marginal furrows, the pa- 
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tient’s left cornea perforated (Fig 1) above 
the pupil at the 12-o’clock position. Tissue 
adhesive was used to seal the perforation 
(Fig 2) and re-form the anterior chamber. 
Two weeks later, while it was white with 
no signs of inflammation, the left eye 
showed a cataract. 

Examination in 1970 showed a corrected 
visual acuity of 20/20, OD, and good light 
perception and projection, OS. Shortly 
thereafter, the patient’s right eye became 
red. Visual acuity was decreased. A clean, 
furrowed ulceration, marginal in distribu- 
tion, extended in some areas in the periph- 
eral cornea from the 3- to 6-o’clock posi- 
tions down to Descemet membrane. Forty- 
eight hours later, the right cornea perfo- 
rated and the anterior chamber became 
flat (Fig 3). Application of adhesive re- 
formed the chamber. The following month, 
examination of the right eye showed an 
early cataract. 

An intestinal obstruction developed and 
all therapeutic measures failed to stem the 
patient’s downhill course. She died on Dec 
26, 1970, at the age of 62 years. Periodic 
examinations of the corneas during the 
terminal period disclosed no new changes. 
Postmortem examination revealed the 
characteristic changes of rheumatoid ar- 
thritis, but no evidence of any of the fea- 
tures of lupus erythematosus or Wegener 
granulomatosis. 

Extensive microscopic examination of 
the sectioned eyes corroborated the clini- 
cal findings (Fig 4 and 5). In addition, the 
pathologic studies disclosed a small, iso- 
lated lesion, histologically similar to the 
marginal furrows, in the center of the left 
cornea (Fig 6). Serial sections showed that 
this lesion in the pupillary axis was not 
continuous with the marginal lesions. 


Comment 


Clinically, such corneal complica- 
tions as ulceration, scarring, and vas- 
cularization are rarely seen in pa- 
tients with keratoconjunctivitis sicca. 





Fig 3.—Right eye, perforated marginal ulcer 
and flat anterior chamber (Dec 10, 1970). 
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Fig 1.—Left eye, perforated corneal ulcer 
(arrow) at top edge of pupil (Dec 30, 1969). 


Sjögren’ described areas of epithelial 
edema, edema and slight hyaliniza- 
tion of the superficial subepithelial 
connective tissue, minimal inflam- 
matory changes, and normal vessels. 

Weskamp* described the histopath- 
ologic alterations in two lamellar 
corneal buttons from patients with 
Sjogren syndrome. Initially, the over- 
lying Bowman membrane and stroma 
were normal; later, gelatinous ma- 
terial accumulated beneath the epi- 
thelium. 

Clearly documented** are cases 
of noninfectious, virtually noninflam- 
matory stromal melting that re- 
lentlessly progresses to perforation. 
Brown and Grayson‘ focused atten- 
tion on marginal furrows in their 
report on nine patients with rheuma- 
toid arthritis. They also cited two pa- 
tients with central corneal melting 
and perforation. 

Our observation of a small, isolated 
central lesion histologically similar 
to the shallow marginal furrows is 
further evidence that the corneal le- 


Fig 4.—Healed perforation site, right eye. Iris 
is incorporated into fibrous scar whose central 
margin is steeper than its gently sloping periph- 
eral margin (PAS, original magnification x 32). 





Fig 2.— Left eye, perforation sealed with ad- 
hesive. 


sions are not restricted to the periph- 
ery. 

Since histologic descriptions of the 
corneal changes in the stromal melt- 
ing associated with Sjögren syndrome 
or with rheumatoid arthritis are rare, 
we compared the histologic findings 
in our case with those noted in cases 
of periarteritis nodosa, Wegener 
granulomatosis, Mooren corneal ul- 
ceration, and Terrien degeneration. 

The histopathologic findings of the 
corneal lesions in polyarteritis no- 
dosa and Wegener granulomatosis 
are well-documented.™!° Obliterative 
vasculitis that involves the intraocu- 
lar and extraocular vessels is consist- 
ently present in these two diseases. 
It was absent in our case of Sjégren 
syndrome. 

Histopathologic observations in 
Mooren corneal ulceration!!!" and 
Terrien degeneration'*'® have also 
been recorded. 

Mooren ulcer is characterized by 
slow, relentless progression until it 
finally involves the entire cornea. 


Fig 5.—Central margin of furrow adjacent to 
healed perforation site, right eye. Note abrupt 
transition from dark-staining, compact lamellae 
to looser fibrovascular tissue. Bowman mem- 
brane (arrow) terminates at margin of stromal 
defect rather than more centrally (Verhoeff-van 
Gieson, original magnification x 160). 
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Fig 6.—Isolated central lesions, left eye. 
Changes in epithelium, disruption of Bowman 
membrane (arrows), and superficial stromal 
scar are similar to those in marginal lesions of 
comparable size (PAS, original magnification 
x 360). 


Excepting the one isolated, central le- 
sion in the left cornea of our patient, 
the pathologic alterations were con- 
fined to the margins of both corneas. 

Descriptions of Terrien degenera- 
tion emphasize an abrupt central 
termination of the stromal furrow, 
altered but intact overlying epitheli- 
um, termination of Bowman mem- 
brane central to the margin of the 
stromal lesion, and consistent ab- 
sence of inflammatory cells in the 
furrow areas. These findings most 
closely resemble the histopathologic 
features of our case. 

What effect, if any, the biologic tis- 
sue adhesive had on the ocular condi- 
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tion of our patient is open to conjec- 
ture. It is known that these agents 
may produce a true chemical toxic 
effect. Perhaps more important would 
be the physical effect of tissue adhe- 
sive on ocular structures—that of a 
foreign body.'® 

The cataracts in our patient could 
have been the consequence of flat 
anterior chambers. However, one 
cannot eliminate as an etiologic fac- 
tor the application of cyanoacrylate to 
the corneal wounds. An episode of 
extreme corneal melting in the left 
eye had previously responded to med- 
ical therapy, with complete healing 
and no subsequent cataract. It seems 
more than coincidental that opacities 
appeared in the left eye one month 
after application of tissue adhesive in 
1969, and in the right eye one month 
after application of tissue adhesive in 
1970. 


Key Words. —Sjégren’s syndrome; cor- 
nea; corneal perforations; keratoconjunc- 
tivitis sicca; biologic tissue adhesives; 
marginal corneal degeneration; rheuma- 
toid arthritis. 
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_. Laboratory Sciences 


The clinical manifestations of infection 
of rabbit eyes with type 2 Herpesvirus 
hominis (HVH) were compared with the 
manifestations of a comparable type 1 
HVH infection. The principal ocular 
Changes that followed dropping virus of 
both types onto intact corneas were con- 
junctivitis, corneal ulceration, pannus, and 
iritis. Regardless of passage history, all 
eight strains of type 1 HVH caused super- 
ficial keratitis of early onset that healed 
rapidly without corneal scarring, and the 
conjunctivitis and iritis were mild or only 
moderately severe and of short duration. 
In contrast, all but one of the seven strains 
of type 2 HVH were much slower to produce 
lesions, but the lesions were much more 
severe and of longer duration; an exten- 
sive, deep stromal keratitis was regularly 
produced and eventuated in corneal opac- 
ification, total pannus, and scarring. 


here are two types of Herpesvirus 

hominis (HVH), each with its 
own antigenic and biologic character- 
istics.' Type 1 HVH is recovered pri- 
marily from nongenital sites and 
spreads nongenitally; type 2 (genital 
herpesvirus) is recovered primarily 
from genital sites and spreads vene- 
really or from mother to newborn in- 
fant. 

Type 2 HVH is associated with fe- 
tal and neonatal disease,' cervical 
cancer,” and chronic neurological 
disease.' Recently, it was found to be 
responsible for neonatal cases of ker- 
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Comparison of Types 1 and 2 
Herpesvirus hominis Infection 


of Rabbit Eyes 


I. Clinical Manifestations 


Jang O. Oh, MD, PhD, Thomas R. Stevens, MD, San Francisco 


atoconjunctivitis with chorioretinitis 
that resulted in severe visual impair- 
ment.*” In view of this reported path- 
ogenicity for the human eye, and the 
currently high prevalence of various 
types of oculogenital infection, infor- 
mation on the pathogenesis of type 2 
HVH in the eye is urgently needed. 
To procure some of this information, 
we have compared the clinical mani- 
festations of type 2 HVH infection of 
the rabbit eye with the manifesta- 
tions of comparable type 1 HVH in- 
fection. 


Materials and Methods 


Rabbits.—The experimental animals 
were random-bred, healthy, male New 
Zealand white rabbits. They weighed 
approximately 2 kg each and were housed 
in individual cages. Prior to use, their eyes 
appeared to be free from any abnormality 
or infection. 

Virus.—Eight strains of type 1 HVH 
(VR,, PH, Sheely, Tyler, W270-1, W270-4, 
W270-11, W270-12) and seven strains of 
type 2 HVH (MS, Cornelius, Curtis, P124, 
P407, E91, X263) were used. They includ- 
ed both recent isolates (Sheely, Tyler, 
Cornelius, Curtis, P124, P407, E91, X263) 
and laboratory strains with long histories 
of passage in various tissues (PH, VR,, 
MS). The sources of these viruses were 
described in a previous paper." Before use, 
they were all passed once or twice in pri- 
mary cultures of rabbit kidney cells in our 
laboratory. Their final titers ranged be- 
tween 10° and 107 50% tissue culture infec- 
tive doses (TCID.,) per milliliter. 

Corneal Inoculation With Virus. — In 
order to produce herpetic ocular lesions 
with a minimum of attendant corneal 
trauma, 0.1 ml of the virus suspension was 
dropped on the intact cornea, and the eye- 
lids were kept closed for ten seconds. The 
rabbits were returned to their cages and 
were not disturbed for two days. 


Evaluation of Ocular Lesions. — From 
postinfection day 3, the lesions were 
stained with fluorescein, examined daily 
both grossly and biomicroscopically, and 
graded from 0 to 4 in terms of the relation 
of the size of the lesion to the size of the 
cornea; a grade of 0 indicated no lesion and 
a grade of 4 indicated total corneal in- 
volvement. The topography of any corneal 
ulceration, edema, or pannus that ap- 
peared was also recorded in a series of 
drawings. The severity of the conjunctivi- 
tis and iritis was graded from 0 to 3. 


Results 


Relationship Between Amount 
of Virus Inoculated and Ocular 
Changes Produced by Types 1 and 
2 HVH.—In a preliminary study, we 
determined the amount of inoculum 
necessary to produce corneal lesions 
suitable for the study of the virulence 
of types 1 and 2 HVH in rabbit eyes. 
Three strains of type 1 (VR.,, Sheely, 
Tyler) and three strains of type 2 (MS, 
Cornelius, Curtis) were tested. Sus- 
pensions containing either 10° or 10° 
TCID,, of each of these strains were 
dropped in 0.1-m] amounts on the in- 
tact corneas of both eyes of each of 
two rabbits, and the eyes were exam- 
ined daily for 20 days. 

As shown in the Table, with an in- 
oculum of 10° TCID.,, the three type 1 
strains produced keratitis in all four 
eyes, and the three type 2 strains 
produced keratitis in three of the four 
eyes. With an inoculum of 10° TCID.,, 
two of the three strains of type 1 pro- 
duced keratitis in some eyes, but 
none of the type 2 strains did so. On 
this basis it was decided that 105 
TCID., of HVH of both types would be 
used consistently in the experiments 
to follow. 

Ocular Lesions Produced by 
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Fig 1.—Clinical course of corneal lesions pro- 
duced by 105 TCID., of types 1 and 2 HVH in 
rabbit eyes. 


Fig 2.—Corneal lesions produced by type 1 
HVH (Sheely strain): Inoculum of 105 TCID., of 
virus was dropped on intact corneas of rabbit 
eyes. Top, Postinfection day 7; Geographic cor- 
neal ulceration is evident. Bottom, Postinfec- 
tion day 14; corneal ulcer disappeared com- 
pletely without leaving scars. Iritis is present. 


Keratitis in Rabbits* 
Inoculum (TCID,,) 


Strain 105 103 
VR, 4/4* 0/4 


Sheely 4/4 2/4 
Tyler 4/4 1/4 
MS 3/4 0/4 
Cornelius 3/4 0/4 
Curtis 3/4 0/4 





*Keratitis was produced by instillation of 
types 1 and 2 HVH onto intact corneas. 

+No. of eyes with keratitis/No. of eyes inocu- 
lated topically with virus. 
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type 1 HVH. 


Dropping HVH on Intact Cor- 
neas.—The principal changes that 
followed dropping types 1 or 2 HVH 
(10° TCID.,) on intact corneas were 
conjunctivitis, corneal ulceration, 
pannus, and iritis. The onset, severi- 
ty, and duration of these changes 
were remarkably similar when the 
lesions were produced by strains of 
the same type of HVH but were 
sharply different when the lesions 
were produced by strains of different 
types as described below. 

Ocular Lesions Produced by Type 1 
Strains of HVH.—The clinical cours- 


es of the type 1 infections are summa- 
rized in Fig 1. All eight strains of type 
1 caused a slight to moderate conjunc- 
tivitis and punctate corneal erosions 
that began to appear on postinfection 
day 3 or 4, progressed rapidly to form 
a dendritic or geographic ulcer, and 
by day 7 had reached a peak of severi- 
ty (Fig 2, top). The lesions were still 
superficial, however, and regressed 
rapidly after day 7. By day 14, they 
had disappeared completely without 
leaving any detectable scars (Fig 2, 
bottom). 

In some rabbits, pannus began to 
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appear on day 9. It never extended 
more than 3 mm from the limbus and 
by day 21 had disappeared. The iritis 
was slight to moderate in severity 
and of short duration. It appeared 
between days 4 and 7 and had re- 
gressed completely by day 20. Figure 
3 shows in sequence the topographi- 
cal changes in the corneal lesions in 
the eyes infected with a type 1 strain 
(Sheely). 

Ocular Lesions Produced by Type 2 
Strains of HVH.—The clinical cours- 
es of the type 2 infections are summa- 
rized in Fig 1. Their onset, ranging 
from day 5 to 12, was consistently 
later than the onset of the type 1 in- 
fections, and although the lesions 
began as one or more punctate ero- 
sions, in the type 2 infections they 
were raised in appearance. The ero- 
sions spread rapidly to form dendritic 
or geographic ulcers, extended to the 
stroma in most eyes, and within five 
or six days after their first appear- 
ance, covered more than two thirds of 
the corneal surface. Extensive pan- 
nus accompanied these severe corneal 
lesions, spreading rapidly and centri- 
petally from the entire circumference 
of the limbus (Fig 4 left). Except in 
the infections produced by strain E91, 
there was eventually total pannus, 
severe corneal opacification, and scar- 
ring (Fig 4 right). The conjunctivitis 
had subsided by day 25, but the pan- 
nus and corneal scarring persisted 
throughout the two-month period of 
observation. Figure 5 shows in se- 
quence the topographical changes in 
the corneal lesions in the eyes infect- 
ed with a type 2 strain (Curtis). Peri- 
odic bacterial cultures of material 
from the inoculated eyes were either 
negative or showed a few bacteria. 

Ocular Pathogenicity of HVH 
After Passages in Cell Cultures. — 
It is known that some of the biological 
characteristics of viruses change af- 
ter passage in animals or cell cul- 
tures. Although it was shown in the 
preceding experiment that the ocular 
pathogenicity of type 1 HVH differs 
from the ocular pathogenicity of type 
2, regardless of the strain’s passage 
history, the following experiment was 
carried out to make certain that this 
difference was a stable characteristic 
of the two types of virus. 
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Fig 4.—Corneal lesions oa by type 2 HVH (Curtis strain): e of 105 TCID, ə Of virus 
was dropped on intact corneas of rabbit eyes. Left, Postinfection day 13; extensive corneal ulcera- 
tion with pannus. Right, Postinfection day 60; opaque and scarred cornea with total pannus. 


Fig 5.— Topography of chronological changes observed in corneas infected with Curtis strain of 
type 2 HVH. 
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Six recently isolated strains, three 
of type 1 HVH (Sheely, Tyler, W270- 
11) and three of type 2 HVH (Curtis, 
Cornelius, P124), were passed consec- 
utively in VERO cells, and virus from 
the 25th passage of each strain was 
used for testing ocular pathogenicity. 
In groups of two rabbits each, both 
eyes of each rabbit received 10° 
TCID., of each strain, passed in 
VERO cells, in the same manner as in 
the previous experiment. The eyes 
were examined daily and the lesions 
were recorded. Like the original vi- 
rus, all three strains of type 1 HVH 
that were passed in VERO cells pro- 
duced superficial keratitis that 
healed completely in 15 days after 
infection, and all three strains of type 
2 HVH that were passed in VERO 
cells caused deep stromal keratitis 
that resulted in corneal scarring, 
opacification, and pannus. 


Comment 


A number of other investigators 
have noted differences in the ocular 
disease induced experimentally in 
rabbits by different strains of HVH. 
Rapp’ reported that small plaque var- 
iants were less capable of producing 
keratitis than large plaque variants, 
and Wheeler showed that the HF 
strain of HVH caused a more severe 
keratoconjunctivitis than the HPF 
strain. Maloney and Kaufman’ noted 
that some strains of HVH became 
more widely disseminated in the ocu- 
lar tissues than others. In our study 
we found that regardless of passage 
history, all eight strains of type 1 
caused superficial keratitis that 
healed rapidly without corneal scar- 
ring, whereas six of the seven strains 
of type 2 produced extensive, deep, 
stromal keratitis that resulted in 
corneal opacification, total pannus, 
and scarring. This difference in the 
ocular manifestations of type 1 and 2 
HVH infection was so clear-cut that 
the possibility of using it to identify 
types of HVH is well worth exploring. 

The mechanisms that could ac- 
count for the fact that only type 2 
HVH produces deep stromal keratitis 
following the dropping of the virus 
onto intact corneas have not been 
defined. In our previous study,” some 
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of the type 1 strains that failed to 
affect intact corneas after this pro- 
cedure did affect traumatized cor- 
neas. This suggests that the intact 
epithelial and stromal layers may act 
as barriers against type 1 strains but 
not against type 2 strains. Other 
mechanisms that have been suggest- 
ed to explain the pathogenesis of her- 
petic stromal keratitis and (1) viral 
invasion of the stroma and 
endothelium”; (2) interference with 
the functional role of the epithelial 
layer in maintaining normal corneal 
physiology''; (3) tissue damage by 
viral or cellular toxin-like sub- 
stances!”: and (4) a hypersensitivity 
reaction resulting from the combina- 
tion of viral antigens with host anti- 
bodies.'*® Recently, McCulley and co- 
workers'! demonstrated a higher col- 
lagenolytic activity in the epithelium 
of the rabbit cornea infected with 
HVH than in the uninfected cornea. 
They suggested that this might be at 
least one cause of the stromal ulcera- 
tion that occasionally follows herpetic 
epithelial disease. It remains to be 
seen whether any of these mecha- 
nisms is responsible for the observed 
differences in the ocular manifesta- 
tions of types 1 and 2 HVH infection. 

It is not yet known whether type 2 
HVH produces severe keratitis in 
humans similar to the keratitis we 
observed in rabbits, or whether it is 
responsible for any of the herpetic 
infections seen in the eyes of adults or 
children. However, its responsibility 
for cases of severe ocular involvement 
in generalized neonatal herpetic in- 
fections has been reported.*” 

Since type 2 HVH damages rabbit 
eyes so severely, a determination of 
its precise role in human ocular infec- 
tion is of great importance. In recent 
years, an increase in the level of sex- 
ual promiscuity, particularly among 
the young, has led to an increase in 
ophthalmic infections of venereal ori- 
gin in the United States and Western 
Europe.'? The transmission of type 2 
HVH from genital sites to the oral 
mucosa has been reported in adults," 
and the possibility of its transmission 
from genital sites to the eye should be 
seriously considered. The typing of 
isolates from human eyes with her- 
petic disease would seem to be indis- 


pensable to an inquiry into this possi- 
bility, and such a study is currently 
in progress in our laboratory. 


This investigation was supported by Public 
Health Service grant EY 00310 from the Nation- 
al Eye Institute. Dr. Stevens was a postdoctoral 
fellow of the National Institutes of Health. 
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manifestations; conjunctivitis; corneal 
ulcer; corneal opacity; corneal scarring; 
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Comparison of Types 1 and 2 Herpesvirus hominis Infection of Rabbit Eyes 


Il. Histopathologic and 
Virologic Studies 


Thomas R. Stevens, MD, Jang O. Oh, MD, PhD, San Francisco 


In type 2 HVH infections, there was per- 
sistent epithelial loss and marked epitheli- 
al hyperplasia of the cornea; in type 1 in- 
fections, there was rapid recovery from the 
epithelial loss and by lack of epithelial 
hyperplasia. The stromal infiltration of in- 
flammatory cells in type 2 infected eyes 
were deeper and more severe than in the 
type 1 infection. Infiltration of the endothe- 
lium, iris, and choroid by inflammatory 
cells was more frequently found in type 2 
infected eyes than in type 1 infected eyes. 

Virus was recovered in high titers in type 
1 infections, but ocular inflammation did 
not persist beyond the 15th to 16th day 
after inoculation. In contrast, in the type 2 
infections, the virus was recovered in much 
lower titers while the inflammation was 
severe and persistent through day 31. 


ur previous studies of ocular in- 

fection with type 2 Herpesvirus 
hominis (HVH) in rabbits showed 
that type 2 HVH-infected eyes devel- 
oped a severe keratitis that led to 
extensive stromal scarring and cor- 
neal neovascularization.'? This. study 
was undertaken in an attempt to 
characterize type 2 HVH ocular infec- 
tions histopathologically and to com- 
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pare the histopathologic changes 
with those caused by type 1 HVH. 


Materials and Methods 


Rabbits.—The experimental animals 
were New Zealand white male rabbits 
weighing 2 to 3 kg. They were housed in 
individual cages throughout the experi- 
ment. 

Virus.—Two strains of type 1 HVH 
(Sheely, VR,) were compared with two 
strains of type 2 (Curtis, MS) HVH. The 
Sheely and Curtis strains were fresh iso- 
lates from clinical infections; the VR, and 
MS strains had undergone multiple labo- 
ratory passages. Before use, all of the 
strains were passed in primary cultures of 
rabbit kidney cells. The titers of the Shee- 
ly and VR, strains were 107 50% tissue 
culture infective doses (TCID.,) per ml, 
and the titers of the Curtis and MS strains 
were 10° TCID,, per ml. 

Corneal Inoculation with Virus.— 
From a suspension of each strain 
(containing 10° TCID.,HVH), 0.1 ml was 
dropped onto the intact corneas of both 
eyes of unanesthetized rabbits, and the 
lids were held closed for ten seconds. The 
rabbits were returned to their cages and 
were not disturbed for two days. 

Evaluation of Ocular Lesions. — Flu- 
orescein was used to outline the epithelial 
defects that developed. The conjunctival 
and corneal changes were graded arbitrar- 
ily on a scale from 0 to 4 as described in a 
previous paper.” 

Preparation of Eyes for Study.— 
Small groups of animals (at least three 
rabbits inoculated with each strain) were 
killed in the early period, in the peak peri- 
od, and in the late period of infection, cor- 
responding to postinfection days 3 to 7, 8 


to 11 and 15 to 31, respectively. Both eyes 
of each of these rabbits were enucleated, 
bisected, and processed for study. One half 
of each eye was fixed in neutral formalde- 
hyde solution (formalin) for histopatho- 
logic study, the other half was processed 
for viral study. 

From the half of each eye prepared for 
histopathologic study, a section was ob- 
tained and stained with hematoxylin-eos- 
in. The most severely inflamed areas were 
noted in each section, and inflammatory 
cell counts were made only in these areas. 
Cell counts were made under an oil im- 
mersion lens with a magnification of 
x 1,250. Second counts of the same sec- 
tions varied less than 5% from initial 
counts. In eyes in which no pathologic 
changes were noted, or in which the histo- 
pathologic changes did not correlate with 
the clinical findings, serial sections were 
prepared from different levels, but only 
occasionally provided additional informa- 
tion. It was decided arbitrarily that the 
inflammation was significant when more 
than ten cells per high-power field were 
counted in the corneal stroma and more 
than 50 in the iris, or when any inflamma- 
tory cells infiltrated the corneal endotheli- 
um and choroid. 

From the half of each eye processed for 
viral study, the cornea was removed, 
washed with Earle balanced salt solution, 
and kept frozen at —70 C until its infectivi- 
ty was to be titrated. On the day of titra- 
tion, corneal tissue homogenate was pre- 
pared, and the infectivity of the virus in 
the homogenate was titrated. 

Preparation of Corneal Tissue Ho- 
mogenate and Virus Titration. — Corne- 
al tissue homogenate was prepared in the 
manner described in a previous paper.” 
For the titration of the infectivity of the 
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Fig 1.—Loss of epithelium in corneas infected with type 1 or type 2 
strains‘of HVH. - 


~- Fig 3.—Cellular infiltration of corneal endothelium of eyes infected with 
type 1 or type 2 strains of HVH. 
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Fig 4.—Celtular infiltration of iris in eyes infected with type 1 or type 2 
HVH. 
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Fig 5.—Cellular infiltration of choroid in eyes infected with type 1 or 
type 2 strains of HVH. 
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virus, each of duplicate tubes of rabbit 
kidney cells was inoculated with 1.0 mm of 
a tenfold dilution of the corneal homoge- 
nate. The infectivity titer was determined 
according to the method of Reed and 
Muench‘ and was expressed as TCID,, per 
milliliter of the homogenate. 


Results 


Histopathologic Studies of Ocu- 
lar Lesions. — Corneal Epithelium. — 
As shown in Fig 1, all of the eyes in- 
fected with type 1 strains of HVH 
showed some epithelial loss within 
the first seven days after inoculation. 
This number decreased rapidly over 
the next few days, however, and by 
day 16 almost all eyes showed no epi- 
thelial loss. In contrast, most of the 
eyes infected with type 2 strains 
showed no epithelial loss until day 10 
or 11, but this loss, once present, per- 
sisted into the late phase of infection 
in 70% of the eyes infected with the 
Curtis strain and in 100% of the eyes 
infected with the MS strain. 

Severe epithelial hyperplasia was 
noted in 50% of the eyes infected with 
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type 2 in the late phase of infection, 
but none was noted in the eyes infect- 
ed with type 1. Multinucleated giant 
cells were present in the epithelium 
in the early phase of infection, ap- 
pearing with equal frequency in types 
1 and 2 infections. 

Corneal Stroma.—In order to com- 
pare the depth of the inflammation 
produced in the corneal stroma by the 
two types of HVH, the stroma was 
arbitrarily divided into three layers: 
superficial, middle, and deep. As 
shown in Fig 2, type 1 and type 2 
strains produced similar degrees of 
inflammation in the superficial layer, 
but in the middle and deep layers, 
type 2 strains produced inflammation 
in more eyes than type 1 strains. This 
difference was very pronounced in the 
late period of the infection when 
100% of the eyes infected with type 2 
showed a great amount of inflamma- 
tion in the middle stroma as against 
25% of the eyes infected with type 1 
strains. The difference was also strik- 
ing in the late period of infection in 
the deep stroma, where 60% (Curtis 


- 


strain) and 100% (MS strain) of the 
eyes infected with type 2 showed in- 
filtration of inflammatory cells as 
against only 22% of the type 1-infect- 
ed eyes. 

Corneal Endothelium.—In the ear- 
ly and late period of infection, there 
was little difference in the degree of 
inflammatory infiltration of the endo- 
thelium between type 1- and type 2- 
infected eyes (Fig 3). But at the peak 
of infection, about 60% (Curtis strain) 
and 100% (MS strain) of the type 2- 
infected eyes showed infiltration of 
the endothelium with inflammatory 
cells as against only 20% and 25% of 
the eyes infected with type 1 strains. 

Uvea.—There was little difference 
in the inflammation of the iris and 
choroid in the early and late periods 


. of type 1 and type 2 infections (Fig 4 


and 5). But at the peak period, 70% 
(Curtis strain) and 100% (MS strain) 
of type 2-infected eyes, compared 
with 0 (VR, strain) and 20% (Sheely 
strain) of type 1-infected eyes, showed 
inflammation in the iris (Fig 4). In 
the choroid, at the peak of infection, 
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15% (Curtis strain) and 70% (MS 
strain) of type 2-infected eyes were 
inflamed as against 0 and 5% of type 
l1-infected eyes (Fig 5). 

Retina and Optic Nerve.—No in- 
flammatory changes were observed in 
any sections of the retina or optic 
nerve following infection with either 


. type 1 or type 2 strains. 


Virologic Studies of Ocular Le- 
sions.—A study was made of the re- 
lationship between the severity of the 
inflammatory changes in the cornea 
and the amount of infectious virus 
recoverable from the corneal tissue. 
As shown in Fig 6, the epithelial loss 
in corneas infected with type 1 
strains of HVH reached a peak of se- 
verity on days 6 to 8, but the corneas 
were completely re-epithelialized by 
day 16. Virus was recovered in high 
titers from these type 1-infected cor- 
neas up to day 8, and little or no virus 
was recovered thereafter. In contrast, 
corneal lesions produced by type 2 
HVH were extensive and persistent 
more than a month after infection, 
but the virus was recovered in much 
lower titers from these corneas than 
from the type 1-infected corneas dur- 
ing the period of peak severity, and 
no virus was recovered from them 
thereafter. 


Comment 


The present study showed clearly 


. that there were histopathologic dif- 


ferences between type 1 HVH-infect- 
ed eyes and type 2 HVH-infected 


-+ 
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eyes. The histopathologic findings of 
the corneas infected with type 2 
strains was characterized by persist- 
ent epithelial loss, by deep, severe 
infiltration of inflammatory cells in 
the stroma, and by stromal scarring. 
In contrast, the corneas infected with 
type 1 strains were characterized by 
rapid recovery from epithelial loss, 
and by superficial and less severe 
stromal infiltration by inflammatory 
cells. The histopathologic changes in 
the corneas infected with both types 
of HVH closely paralleled the 
changes observed grossly.!” 

The histopathologic changes ob- 
served in these corneas were analo- 
gous to those observed in the HVH- 
infected chorioallantoic membranes 
(CAM) of hens’ eggs. In CAM, type 1 
strains produced ectodermal prolif- 
eration with little mesodermal in- 
volvement, and type 2 strains pro- 
duced changes in both the ectodermal 
layer and the entire mesodermal lay- 
er, with marked necrosis, hemor- 
rhages, and inflammation. The analo- 
gy between the lesions in CAM and it 
rabbit cornea becomes more apparent 
if it is recalled that the corneal epi- 
thelium is ectodermal in origin and 
the corneal stroma mesodermal. 

. The mechanisms accountable for 
the fact that only type 2 strains pro- 
duce deep stromal keratitis following 
the dropping of HVH onto intact cor- 
neas are not well understood. In this 
study, the virus was recovered in 
high titers from the corneas infected 
with type 1 HVH, although the cor- 


neal lesions produced by these titers 
were not severe and did not persist. In 
the type 2 infections, the virus was 
recovered in much lower titers and 
for only a short period, although the 
corneal inflammation in these eyes 
was both severe and persistent. Thus 
there was no correlation between the 
severity of the corneal lesions and the 
amounts of infectious virus recovered 
from the infected corneas. It seems 
unlikely, therefore, that viral multi- 
plication in the corneal tissue is sole- 
ly responsible for the severe corneal 
lesions that arise in type 2 HVH in- 
fections. 
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Recording of Fluorescein Angiograms 
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The application of a new miniaturized 
television camera, beam splitter, and opti- 
cal relay in conjuction with the Zeiss retinal 
Camera for recording and taping fluores- 
cein angiograms is presented. There are 
advantages to television over conventional 
photography: rapid replay of angiography 
tapes for evaluation and Polaroid abstrac- 
tion is easily accomplished. The use of 
computer enhancement of data in available 
electrical form is suggested. Tapes are 
easily filed and recovered for recording 
and teaching purposes. 


luorescein angiography has add- 

ed greatly to our understanding 
of retinal pathophysiology. This is so 
despite the limitations of recording 
the action by photographs which can- 
not readily be taken at a rate faster 
than 3/sec. This paper represents our 
early experience with a new appara- 
tus for continuous recording of flu- 
orescein angiograms on video tape. 
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Materials and Methods 


Equipment. — The Zeiss fundus camera, 
an excitation filter, (B-4 Baird) and a bar- 
rier filter (B-5) were used for fluorescein 
angiography. A green filter (KW-58) was 
used for black and white conventional 
photography. 

Light Source.—The high sensitivity of 
the television unit plus the increased 
illumination produced by the modifica- 
tion of the mirror system allows images to 
be obtained without the need for a strobe 
light. By replacing the standard partially 
silvered mirror, nearly 100% output from 
the standard focusing bulb can be provided 
instead of the 10% normally obtained with 
the standard mirror. In this manner, 
sufficient light is provided to produce an 
excellent television image and for contin- 
uous visualization by the operator through 
the eyepiece. Modification of the mirror 
system makes overburning the focusing 
bulb unnecessary in order to enhance the 
light output. 

Television Unit.—A standard eyepiece 
head (Zeiss) with a permanent beam split- 
ter is used for transmission of the image to 
the television system and the operator. It 
consists of the following four main compo- 
nents (Fig 1): 

BEAM SPLITTER. — The beam splitter eye- 
piece prisms permit 60% of the reflected 
light from the eye to be utilized for the tel- 
evision camera and 40% of the remaining 
light for continuous monitoring of the pa- 
tient’s fundus by the operator. 

OPTICAL RELAY. — To retain the present 
ease of viewing and operation of the fun- 
dus camera, a special optical relay was 
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designed to permit the camera portion of 
the image system to be mounted in a verti- 
cal plane below the eyepiece head (Fig 1). 
This compact design does not require any 
rebalancing of the fundus camera nor does 
it require any additional supports. Its in- 
stallation and removal procedure is ex- 
tremely simple, and its mounting fitting is 
identical to that used to attach a standard 
35-mm camera body (Fig 2). Barrier filters 
are easily inserted and changed in a 
mounting ring in front of the optical relay. 

TELEVISION CAMERA SECTION.—The 
camera section contains optics for reduc- 
ing the original 35-m format to a 9.5 x 
12.7-mm format on the face of the image 
tube, video preamplifier, horizontal scan 
amplifier, blanking circuit, focus adjust- 
ment, and beam alignment control. The 
camera is equipped with a solid state 
image intensification system and there- 
fore can record very low light levels. With 
no special effort to hold the weight and 
size down to a minimum, the prototype 
camera measures 7X8.9X24 cm and 
weighs 2.1 kg. 

TELEVISION CAMERA COUPLING AND 
ConTROLS. — These consist of a conductor 
cable 4.57 meters long containing four 
coaxial conductors (RG 174 U) and 20 ad- 
ditional conducting elements that connect 
the camera unit to the control chassis via a 
multiple pin connector. 

The camera control chassis face plate, 
measuring 17.8 cm high X 48.3 cm wide, is 
suitable for rack mounting if desired. It is 
made of 0.317 cm clear anodized alumi- 
num. The electronic chassis portion meas- 
ures 15.2 cm high Xx 40.6 cm wide xX 30.4 
cm deep and uses only solid state circuitry. 
A 25.4 em coaxial conductor cable joins the 
control chassis to the recorder. 

Video Tape Recorder.—Video tapes are 
made with a (Sony 320F). 

Television Display Unit.—A 43.2 cm 
television monitor (Motorola) is used to 
supplement eyepiece monitoring of the 
fundus image and for additional observers. 
It may also be used for abstracting single 
frames with self-developing film. 

Polaroid Photograph Unit.—A_ tripod 
mounted four by five speed graphic with 
the same size Polaroid back using type 52 
black and white self-developing film is 
used to abstract pertinent frames of the 
tape for the patient’s record, including 
those for the report to the referring physi- 
clan. 

Figures 3 and 4 represent Polaroid pho- 
tographs of normal fundi taken directly 
from the television screen of tapes made 
during routine examination of the retina. 

Procedure.—The patient’s eyes to be 
studied are well dilated with cycloplegic 
drops. Conventional 35-mm_ photographs 
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are made of both fundi on a standard reti- 
nal camera. 

The patient is then positioned in front of 
the fundus camera modified for television 
as previously described. Previous identifi- 
cation of the patient’s name, date, and re- 
ferring physician’s name are recorded on 
tape with the television camera using the 
objective name plate holder provided for 
that purpose. With the green filter in 
place, red-free taping of the retina is initi- 
ated. Additional “control” tapes of the reti- 
na are done with the excitor filter and bar- 
rier filter to record autofluorescence, if 
present, for future evaluation. The patient 
is instructed about the fluorescein pro- 
cedure and repositioned at the camera. 
Five milliliters of 10% fluorescein sodium 
is injected into the patient’s anticubital 
vein. Television taping is initiated prior to 
injection, monitoring results through the 
eyepiece of the camera. Continuous televi- 
sion photography is done through recircu- 
lation phases. Recordings are then made of 
the contralateral fundus. Thirty minutes 
to one hour later, additional television 
photography is done on both eyes. 

Television recordings are replayed 
immediately to analyze results and, if 
requested by the referring physician, the 
patient is shown the results with a brief 
explanation by the physician in charge. 

Black and white films may subsequently 
be made from tapes on black and white 
reversal film. Approximately up to 20% 
degredation in image quality can be ex- 
pected in the tape to the film conversion 
process. 


Results 


Fifteen cases have been studied to 
date with the television apparatus. 
Image details on monitoring screens 
were adequate for interpretation and 
evaluation of the angiographic study 
in each case. 

Polaroid photographs abstracted 
from the monitored television tapes 
were found to be of sufficient quality 
to be clinically useful (Fig 5 to 7). 


Comment 


The first demonstration of a human 
retinal image directly on a television 
monitor screen was produced by Rid- 
ley of Great Britain in 1950.'* Subse- 
quently, other investigators began to 
research the application of television 
instrumentation to the investigation 
of the microcirculation of the eye.” 
Television was also used to study 
reflectance of retinal lesions in the 





Fig 1.—Television unit mounted on retinal 
camera (Zeiss) consisting of (A.) beam splitter, 
(B.) optical relay, and (C.) television camera. 





Fig 2.—Television camera optic relay assem- 
bly removed from mounting ring to illustrate 
ease of installation and the barrier filter (arrow). 


Fig 3.—Right fundus (Polaroid print) made 
directly from television tapes of routine exami- 
nation through fundus camera, green filter. 
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Fig 4.—Left fundus (Polaroid print) made di- 
rectly from television taps of routine examina- 
tion through fundus camera, green filter. 





Fig 5.—Print (Polaroid) made from television 
tape of normal eye during arteriovenous phase 
using excitation and barrier filters. 


human eye.** Investigations at the 
School of Aerospace Medicine’ proved 
that the use of television to examine 
the posterior pole was practicable and 
that the electrical signals produced 
could be utilized for far more sophisti- 
cated biomedical investigation when 
coupled with computer enhancement 
already available. Schwartz® in 1965 
described results of a workshop con- 
ducted by the National Institute of 
Neurological Diseases and Blindness 
to consider further the development 
of television ophthalmoscopy. More 
recently, an analysis of the full poten- 
tial of television ophthalmoscopy, 
instrumentation, and application has 
been published by Dallow.? 

In the past the requirements of sus- 
tained fundus illumination levels 
greater than could be comfortably or 
safely tolerated by the patient pre- 
sented an important limitation to the 
routine use of television fluorescein 
angiography. The complexity, size, 
weight, and great expense of televi- 
sion systems further limited their 
widespread clinical application. We 
felt that recent improvements in the 
state of the art of low light level tele- 
vision cameras and their accompany- 
ing miniaturized solid state circuitry 
have now made possible a practical 
lightweight system that can be made 


available for general use. 

Conventional rapid sequence pho- 
tography for fluorescein angiography 
offers certain advantages over the use 
of television. Equipment cost is less 
in comparison, and permanent visual 
records (photographs) are directly 
generated. Color films are also avail- 
able at nominal cost. The data ob- 
tained from the test results require 
no special apparatus to evaluate. 

While these advantages are impor- 
tant, our experience to date indicates 
that television studies can be ob- 
tained with the same or less effort 
while simultaneously providing many 
additional benefits. With television, 
patient cooperation during the angi- 
ography is greatly enhanced. The pa- 
tients have less tendency to blink and 
draw away from the camera when 
angiography recording is initiated 
inasmuch as no flash is required as 
with conventional photography. In 
contrast, the patient is unaware that 
photography and taping has begun 
once he has been positioned at the 
camera, and the retinal image is fo- 
cused. Continuous visual data can be 
recorded at a frame speed of 30/sec 
which is more than ten times the 
usual rapid sequence photographic 
speed. 

Panoramic scanning of the fundus 


Fig 6.—Print Left, (Polaroid) made from television tapes of patient with diabetic retinopathy treated with photocoagulation. Right, print made from 


tapes, same patient as at left. 
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Fig 7.— Print (Polaroid) made from tapes, late 
venous phase, using excitation and barrier fil- 
ters. 


is easily accomplished if necessary. 
Dynamic flow characteristics can be 
obtained providing data points in 
electronic form “on line” for continu- 
ous monitoring, recording, or com- 
puter processing. 

Following television recording, 
there is no delay for film processing 
as is necessary in conventional pho- 
tography. Immediate replay of tapes 
for purposes of evaluation of the an- 
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giogram is possible while the patient 
is still available. The nature of the 
problem and method of treatment if 
necessary can be demonstrated and 
discussed with the patient and family 
if the physician so desires. Referring 
physicians could be apprised of the 
patients problem, and treatment 
could be initiated all within a rela- 
tively short period. Recorded material 
is easily filed for teaching and is 
easily recoverable for later use. 

It should be noted that the two 
methods are not mutually exclusive, 
since still photographs may be made 
of the preinjection phase and the late 
phases. 

We are currently further modifying 
the apparatus to improve the ease of 
operation and image quality. In addi- 
tion, we hope to take advantage of the 
flexibility that television taping per- 
mits, for example, the ability to vary 
the speed and to reverse the tape to 
review critical phases. The use of 
split screen technique in order to 
compare ocular blood flow in each eye 
will be explored. 

It is our hope that this recording 
system may contribute to the under- 


standing of ocular angiography in the 
same way that cinemafluoroscopic 
techniques have contributed to an 
understanding of the body systems. 


Key Words. — Fluorescein angiography; 
video tape; television ophthalmoscopy; 
excitation filter; barrier filter; optic relay; 
beam splitter; video preamplifier; horizon- 
tal scan amplifier; Polaroid photography. 
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Annual Review 


Glaucoma 


Mansour F. Armaly, MD, Washington, DC 


his review highlights only a se- 
lected number of articles that 
appeared between July 1971 and July 
1972. The intention to include the 
clinically relevant, the novel, and the 
potentially significant trends was the 
overriding consideration in the selec- 
tion. 


Congenital Glaucoma 


A variety of congenital anomalies 
involving the anterior segment was 
reported in several articles'* high- 
lighting the different congenital 
conditions that might be associated 
with increased ocular pressure. A 
variety of developmental aberrations 
and possible mechanisms are suggest- 
ed that might cause the clinical 
condition of congenital glaucoma. 

There was renewed interest in the 
hypothesis that a glassy imperforate 
membrane, seen on gonioscopy to 
cover the trabecular region, is the 
mechanism of increased resistance to 
outflow in congenital glaucoma. A 
study of outflow facility (C value) in 
the human fetal eye® by perfusion 
indicated that at around 23 to 30 
weeks of gestation, outflow facility 
increased significantly to reach al- 
most adult levels; this increase was 
correlated with the appearance of 
holes in the innermost layer of the 
trabecular meshwork bordering the 


Submitted for publication April 11, 1973. 

From the Department of Ophthalmology, the 
George Washington University Medical Center, 
Washington, DC. 

Reprint requests to 2150 Pennsylvania Ave 
NW, Washington, DC 20037 (Dr. Armaly). 


anterior chamber. It was hypothe- 
sized that this process represents nor- 
mal development of outflow passages 
and that its delay or absence may 
play a role in the pathogenesis of con- 
genital glaucoma. Similarly, scan- 
ning electron microscopy of the tra- 
becular region in a patient with con- 
genital glaucoma seemed to support 
this hypothesis.* In this specimen, an 
imperforate membrane was seen to 
line the inner aspect of the trabecular 
region. However, the origin or nature 
of this membrane, specifically wheth- 
er it was the glassy membrane of go- 
nioscopy that is responsible for ob- 
struction or a condensation and fu- 
sion of the innermost layers of the 
uveal trabecular meshwork resulting 
from increased ocular pressure, could 
not be discerned. Furthermore, when 
two additional fresh specimens of the 
trabecular region were examined, 
this imperforate membrane could not 
be seen. In these cases, gonioscopy of 
two infants, 3 and 6 months old, who 
had unequivocal congenital glaucoma 
revealed the typical imperforate 
glassy membrane extending from the 
iris to Descemet membrane, an obser- 
vation that was confirmed under the 
operating and dissecting microscope. 
However, scanning and transmission 
electron microscopy revealed this 
membrane to be uveal trabecular 
meshwork with normal perforations 
that were obviously beyond the reso- 
lution capability existing with goni- 
oscopy or the dissecting microscope.® 

The contention that gonioscopic 
findings in cases of congenital glau- 
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coma are not distinguishable from 
those in normal eyes of similar devel- 
opmental age continues to be preva- 
lent, albeit anomalous structures in 
the angle are occasionally reported in 
certain cases of congenital glaucoma. 
With the increasing popularity of 
trabeculectomy in the surgical man- 
agement of congenital glaucoma, one 
may expect additional insight into 
and elucidation of the nature of this 
membrane and possibly the mècha- 


` nism of increased resistance in this 


disease entity. 

A review article on the manage- 
ment of infantile glaucoma highlight- 
ed the need for proper anesthesia in 
the measurement of ocular pressure,’ 
as well as the importance of mea- 
suring the corneal diameter and esti- 
mation of the optic cup; the role of 
occlusion in the management of the 
associated amblyopia exanopsia was 
emphasized. Ketamine hydrochloride 
was reported to produce adequate 
cooperation without reducing ocular 
pressure; in fact, a slight increase in 
systemic arterial pressure may be 
reflected as a slight increase in ocular 
pressure. This agent, however, does 
not obviate the need for local anesthe- 
sia of the cornea and requires appro- 
priate attention for the management 
of excess salivation. Corneal edema 
and enlargement of the corneal diam- 
eter remain important indications of 
uncontrolled ocular pressure. The 
importance of observing and record- 
ing the optic cup dimensions is em- 
phasized in view of the obvious lack of 
indicators of visual loss and of the 
sensitivity of the optic cup of the in- 
fant to increased ocular pressure. 
Poor visual acuity despite good pres- 
sure control was often found to be due 
to amblyopia exanopsia. Squint was 


present in over 50% of the cases with _ 


congenital glaucoma, and poor acuity 
responded favorably and dramatical- 
ly to occlusion of the better eye. Anes- 
thesia and glaucoma were carefully 
reviewed with a discussion of advan- 
- tages and limitations of the various 
agents.® 


Angle-Closure Glaucoma 


Evidence of the interplay between 
genetic and environmental factors in 
the cause of angle-closure glaucoma 
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was reviewed.” Transient angle clo- 
sure was reported in two patients 
with central vein occlusion without: 
associated neovascularization of the 
chamber angle.!? The affected eye 
demonstrated a shallow anterior 
chamber and closed angle at the time 
of increased pressure; a wide open 
angle and visible structures were 
demonstrated later. It was hypothe- 
sized that venous occlusion was asso- 
ciated with increased fluid outpour- 
ing into the vitreous with a forward 
displacement of the lens and conse- 
quent angle closure. _ 

A discussion of a theoretical model 
proposed to describe forces favoring 
contact between iris and lens! or 
pupillary block led to the prediction 
that such forces would be minimized 
by sympatholytic and parasympath- 
olytic agents and that such a combi- 
nation may provide a means of dilat- 
ing the pupil in individuals predis- 
posed to pupillary block without the 
danger of angle closure. This predic- 
tion was tested by the combined ap- 
plication of 5% guanethidine sulfate 
and tropicamide (Mydriaticum-Roche 
[Germany]; Mydriacyl, comparable 
US product) in eyes with a previous 
history of angle closure. The -pupil 
was dilated to 4 mm in all eyes with- 
out any rise in ocular pressure for 
three to six hours. On the other hand, 
when six of these eyes were given 
tropicamide, three eyes (50%) devel- 
oped ocular hypertension, one requir- 
ing hospitalization and surgery." 
This maneuver has an obvious practi- 
cal importance when dilation of the 
pupil in eyes predisposed to angle clo- 
sure is required for ophthalmoscopy. 
Prone provocative tests for narrow- 
angle glaucoma were found to give a 
negligible number of false-positive 
results in normal eyes, and when 
combined with the darkroom provoca- 
tive test, 90% of narrow-angle cases 
gave a positive result.5 A case of 
primary bilateral angle closure was 
reported in a 14-year-old boy.*® 

The effect of increased ocular pres- 
sure on the pupil was studied by pu- 
pillography in the normal eye. In- 
creased ocular pressure -was found to 
produce mydriasis because of inter- 
ference with the afferent input in the 
high-pressure eye and to reduce the 


sphincter response to pilocarpine via 
an effect ori the smooth muscle itself: 
it was found to spare the dilator mus- 
cle fibers.'7 It is recommended that in 
an acute glaucoma attack, the ocular 
pressure level first be reduced, by ` 

acetazolamide (Diamox}) or hyperos- ` 


motic agents; then pilocarpine can 


become effective in breaking the pu- 
pillary block. It was postulated that 
weakening the dilator action by a 
sympatholytic agent may enhance 
the ability to break the pupillary 
block. Fluorescein studies of iris ves- 
sels showed the reduction in perfu- 
sion at pressures above diastolic 
ophthalmic artery pressure. Iris is- 
chemia alone could not explain the . 
mydriasis associated with increased 
ocular pressure. !8 

_Gonioscopy and its proper interpre- 
tation still play a cardinal role in the 
diagnosis and management. of angle- 
closure glaucoma! and studies of the 
development of the chamber angle.” 

A review article dealt with the 
cause and management of malignant 
glaucoma. The beneficial results of 
medical therapy with parasympatho- 
lytic and carbonic anhydrase inhibi- 
tors and hyperosmotic agents were 
highlighted equally in phakic and 
aphakic cases.”! The role of vitreous 
pressure was emphasized together 
with the therapeutic success of vitre- 
ous aspiration and of lens extract- 
ion.7!2 A unifying concept of angle- 
closure glaucoma implicating the 
lens-forward position was proposed.”* 
Two different mechanisms resulting 
in angle closure were distinguished; 
one is the pupillary block, when the 
iris is pushed forward by a hydrostat- 
ic pressure gradient that develops 
behind the iris, and the other is a 
direct lens block, wherein the lens- 
forward movement itself displaces the 
ciliary body iris root to produce angle 
closure. The fact that the latter can 
exist preoperatively was highlighted, 
as well as its favorable response to 
parasympatholytic and hyperosmotic 
agents and the untoward effects of 
miotic agents. The role of the ciliary 
muscle and its control over zonular 
tension, as well as the role of vitreous 
pressure, were emphasized. A case 
of bilateral aphakic malignant 
glaucoma** was reported, with em- 
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phasis on vitrectomy through a pars 
plana incision rather than vitrotomy 
through the anterior chamber; the 


-latter may result in vitreous contact 


with the cornea and corneal edema. 
In the management of angle-clo- 


. sure glaucoma, peripheral iridectomy 
- continues to gain more validating 


data as an initial procedure.” One 


“study” correlated success of peripher- 
‘al iridectomy with the extent of pe- 


ripheral anterior synechiae in chron- 
ic angle-closure glaucoma and with 
the preoperative C value. When pe- 
ripheral anterior synechiae involved 
less than 80% of the circumference, 


_. peripheral iridectomy combined with 


miotic therapy successfully controlled 
ocular pressure levels. When only 
50% or less of the circumference was 


- involved, peripheral iridectomy alone 


was sufficient to control ocular pres- 
sure. Additionally, when tonographic 
C values were greater than 0.20 pre- 
operatively, iridectomy was adequate 
to control ocular pressure; whereas 
when C values were less than 0.2 but 


greater than 0.11, peripheral iridec- 


tomy and miotic therapy provided 
adequate pressure control. 


Secondary Glaucoma 


Glaucoma following central retinal 
artery embolism?’ was found to be 
associated with rubeosis iridis and 
peripheral anterior synechiae. A 
study of cases of rubeosis iridis 
revealed”® the high frequency of pos- 
terior pole disease and listed the di- 
verse clinical entities that are associ- 
ated with this condition. Ischemia of 
the posterior pole was proposed as a 
predominant factor in the develop- 
ment of rubeosis iridis. The possible 
relationship between developmental 
glaucoma and glaucomatocyclitic cri- 
sis was suggested in two reported 
cases.” Secondary glaucoma follow- 
ing keratitis?’ was found to be associ- 
ated with the involvement of 60% or 
more of the limbus with the inflam- 


_matory process. Another study of 


glaucoma secondary to anterior uvei- 


‘tis suggests the involvement of the 


trabecular meshwork in the inflam- 
matory process, resulting in a trabec- 
ulitis with an increased. resistance to 
outflow?! as one of the mechanisms 
responsible for this glaucoma. 
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An identification of a pregranular 
clinical stage of pseudoexfoliation of 
the lens capsule was made and its in- 
cidence was studied together with 
that of the granular stage in the Ban- 
tu of South Africa.*? This stage con- 
sists of the appearance of radial striae 


- in the lens capsule in the area 


covered by the iris, which in some 
cases was found to precede and merge 
with the later development of the 
granular stage. The incidence of this 


. stage was found to decrease with age, 


whereas that of the granular stage 
was found to increase progressively. 
Their combined incidence showed a 
gradual trend of increase with age. 
The identification of the pregranular 
stage is best made with a slit lamp 
examination with a dilated pupil, uti- 
lizing a very narrow slit and retroil- 
lumination. 

Fluorescein leak out of the abnor- 
mally appearing vasculature of the 
iris in pseudoexfoliation of the lens 
capsule was correlated with ultra- 
structural findings*; the vasculariza- 
tion in these cases had an abnormally 
thin or absent basement membrane 
whose endothelium was very thin and 
fenestrated in some cases. These ves- 
sels were surrounded by an abnormal 
extravascular material. These factors 
suggest greater permeability and 
explain the fluorescein angiographic 
findings. The reason for these vascu- 
lar changes in the iris and how they 
relate to pseudoexfoliation remain 
obscure. 

Laser iridectomies were successful- 
ly performed in patients with second- 
ary glaucoma.*4 This procedure re- 
sulted in successful flattening of the 
iris. Its effect on pressure control was 
complicated by the simultaneous 
presence of peripheral anterior sy- 
nechiae in these long-standing cases. 
The clinical feasibility of this pro- 
cedure encourages its exploration in 
early cases of iris bombé, prior to the 
formation of permanent adhesions to 
the trabecular meshwork and cornea. 
Management of glaucoma associated 
with spontaneous displacement of the 
lens was discussed, with emphasis on 
the need to determine the cause of the 
glaucoma in each case and to in- 
stitute appropriate measures for 
therapy.” 


Glaucoma secondary to leukemia?" 
and in association with oculodermal 
melanocytosis®’ was described. 


Open-Angle Glaucoma 


This entity continues to attract the 
majority of investigative effort in 
view of its-complexity and morbidity. 
An assessment of the relevance or 
importance of the vast variety of in- 
vestigations on open-angle glaucoma 
has to depend primarily on our 
knowledge of the disease, its preva- 
lence and morbidity, its natural his- 
tory, and factors that influence its 
clinical course. In this regard, our 
factual knowledge has been fragmen- 
tary rather than comprehensive; it 
may permit the negation of a hypoth- 
esis involving a single factor, but this 


‘knowledge is not capable of generat- 
ing an encouraging hypothesis in- 
- cluding the several factors that have 


become identified with the disease. 
Absence of appropriate animal mo- 
dels of the disease limits our source of 
information to human subjects. The 
complexity of large-scale prospective 
human studies that are capable of 
generating this information and the 
obstacles incumbent in their design, 
execution, and cost, together with the 
unexpected long duration of such 
studies to provide adequate data in 
this‘chronic disease, have inhibited 
their initiation and have led to the 
premature termination of those that 
have been started. As a result, logical 
resolution of this common disorder is 
not soon to be found. l 

A comprehensive review of the epi- 
demiology of chronic simple 
glaucoma*® provides an up-to-date. 
assessment of the contribution of 
population studies in this field. An- 
other describes the complexity of the 


“design of such studies in open-angle 


glaucoma.®? Open-angle glaucoma as 
a disease of visual function is much 
less prevalent than is high ocular 
pressure. Furthermore, while the 
ocular pressure stands out as a very 
important etiological factor in glau- 
comatous visual function loss, such 
loss is not always associated with 
pressure levels that are useful as de- 
tection criteria on a single measure- 
ment. Several factors, ocular and sys- 
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temic, have been identified as con- 
tributing to glaucomatous function 
loss. While therapy for increased ocu- 
lar pressure levels when visual loss is 
present is not subject to controversy, 
the need for treatment of ocular hy- 
pertension when no visual function 
loss can be demonstrated often re- 
mains open to question in a given in- 
dividual.*”*! When compared to ap- 
planation tonometry and especially 
repeated tonometry, there is growing 
realization that provocative tests add 
little, if any, additional information 
from the standpoint of diagnosis and 
management.?*** Furthermore, when 
the total picture of visual function 
loss is taken into account, the pre- 
sumed basic difference between the 
so-called low-tension glaucoma and 
glaucoma with high pressure lacks 
validation. The “low” in low-tension 
glaucoma is not appropriate, for a 
survey of cases of the disease shows 
this group to possess a mean applana- 
tion pressure level that is significant- 
ly higher than that of an appropriate 
normal control. It is “low” only 
when compared to the arbitrarily set 
lower limit of hypertension, not when 
compared to pressure levels prevail- 
ing in normals of comparable age 
groups. Low-tension glaucoma in 
reality turns out to be high-tension 
glaucoma, albeit not so high as to 
cross the artificial and arbitrarily set 
boundary occurring in an individual 
who is at a much greater risk because 
of the presence of other factors deter- 
mining vulnerability of visual func- 
tion, such as age and vascular sta- 
tus. Unilateral pirmary open-angle 
glaucoma” was shown to be a mis- 
nomer. Asymmetry of intensity of 
involvement may be encountered, but 
the fellow eye can always be shown 
to demonstrate differences from nor- 
mal that are in keeping with early 
manifestations of open-angle glau- 
coma. 

The unifying model of Gaffner and 
Goldmann remains the most appro- 
priate and accommodating for de- 
scribing the interplay of forces lead- 
ing to interference with the function 
of nerve fiber bundles of the optic 
nerve. Indeed, in explaining factors 
leading to visual loss in high-pres- 
sure glaucoma, this model destroys 
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simultaneously the barrier between 
low-tension and hypertensive glau- 
coma and permits the development of 
a unifying concept of glaucomatous 
damage.** It is therefore appropriate 
to group basic and clinical investiga- 
tions into four main categories: (1) 
ocular pressure and its dynamics, (2) 
optic nerve, (3) visual field and its 
glaucomatous defects, and (4) system- 
ic associations. 


Ocular Pressure and Its 
Dynamics 


It is simplifying to describe these 
studies according to the disciplinary 
content of their investigations, eg, 
anatomic, physiologic, pharmacolo- 
gic, and pathologic. However, the wel- 
come and progressively increasing 
trend of utilizing multidisciplinary 
approaches to a given problem defies 
a simplistic organization. A great 
deal of overlap is bound to result. 

Aqueous Outflow Pathways. — 
In the cynomolgus monkey,” tracer 
particles ranging from 10 nm to ly in 
diameter placed in the anterior cham- 
ber were seen to leave not only across 
the trabecular region into the canal of 
Schlemm, but also through the iris 
root and ciliary muscle to lodge in the 
suprachoroid space. Such particles 
were seen in the suprachoroid around 
the optic nerve and macular region as 
early as 20 minutes after placement 
in the anterior chamber. It was con- 
cluded that this nonconventional 
outflow route may account for sub- 
stantial outflow of aqueous transcler- 
ally by making the entire scleral en- 
velope accessible for this process. In 
addition, these provocative findings 
encourage a variety of speculations 
regarding the effects of events in the 
anterior segment of the eye on the 
physiology and pathology of the pos- 
terior pole. Such factors may include 
the effect of drugs, the effect of immu- 
nologic agents, and the effect of toxic 
substances that appear in the ante- 
rior chamber. 

Uveal scleral drainage of aqueous 
humor was demonstrated in the 
human eye by using iodinated I 131 
serum albumin.” Its magnitude was 
estimated to be 4% to 14% of total 
outflow; it increased to 4% to 27% af- 
ter topical application of atropine and 


was reduced to 0 to 3% of total outflow 
after pilocarpine administration. 

Pseudofacility was reexamined in 
the intact eye of the anesthetized 
vervet monkey”! to compare the re- 
sults of pressure increments of short 
duration employed in previous 
studies (few to 15 minutes) with long- 
lasting ocular hypertension (30 min- 
utes or more). The results revealed 
that when increased pressure is 
maintained for longer durations, the 
calculated pseudofacility is much 
smaller than that obtained with 
short-lasting hypertension. The aver- 
age value of pseudofacility during 
maintained hypertension was ap- 
proximately 0.016u1/mm Hg/min in- 
stead of the previously estimated 
0.061 or 0.0741/mm Hg/min with the 
shorter duration of increased pres- 
sure. In view of the finding that pseu- 
dofacility under these circumstances 
was only 80% of that calculated dur- 
ing the shorter durations of hyperten- 
sion, the corrected value for true fa- 
cility was considerably greater than 
that previously reported, eg, a mean 
value using this method was calculat- 
ed to be 0.77 instead of 0.5u1/mm 
Hg/min. The physiologic importance 
of pseudofacility becomes less clear as 
its effect becomes negligible. 

An elegant study of aqueous path- 
ways through the trabecular region 
and canal of Schlemm in the eyes of 
the cynomolgus monkey highlighted 
the importance of the endothelial 
meshwork. The endothelium lining 
the inner wall of the canal of 
Schlemm lacks a basement mem- 
brane but is nevertheless intimately 
related to the endothelial meshwork 
that separates it from the trabecular 
meshwork. The endothelial cells lin- 
ing the canal are elongated and slen- 
der, with cytoplasmic filaments and 
microtubules similar to those encoun- 
tered in smooth muscles. They have 
deep indentations of the nuclear 
membrane, as seen in contractile vas- 
cular endothelium. This possible con- 
tractile potential may play an impor- 
tant role in mixing and regulating 
the content of the intracellular vac- 
uoles, which are always seen in these 
cells in close proximity to the nu- 
cleus. All vacuoles seem to open to 
the trabecular side of the endothelial 
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meshwork, but only a portion, ap- 
proximately 30%, are seen to also 
have an opening, which is always 
smaller, into the canal of Schlemm. 
When both openings exist, they serve 
as a true channel. At the opening of 
the vacuole toward the endothelial 
meshwork, there is a matrix of 
ground substances with fibrillar ele- 
ments, mainly collagen and elastic 
fibers. Numerous cytoplasmic proc- 
esses of the endothelial cells lining 
the canal attach to this underlying 
fibrillar network as well as to the 
cells of the endothelial meshwork. 

The endothelial meshwork was 
seen to be made up of cells similar, 
but not identical, to those lining the 
canal of Schlemm and different from 
those of the trabecular region. Typi- 
cally, however, these cells possess a 
rough-surface endoplasmic reticu- 
lum. The meshwork is two to five lay- 
ers thick, and cells connect with each 
other by direct contact without the 
presence of tight junctions similar to 
those encountered between endotheli- 
al cells lining the canal. Fine fibrillar 
material and ground substance sur- 
round these cells. 

In vivo studies on the passage of 
various sized particles reveal that 
while large particles, such as red 
blood cells, may reach the canal of 
Schlemm through vacuoles and pores, 
access to the canal is size-dependent. 
A thorium dioxide suspension con- 
taining 25% thorium dioxide (gelatin, 
Thorotrast) and particles as large as 
O.lu readily entered all vacuoles 
within 15 minutes. Particles of 0.14 
in size had a lower concentration in 
the vacuoles and were retained to 
some extent at higher concentrations 
in the fibrillar substance at the en- 
trance to some of these vacuoles. Par- 
ticles 0.54 to lu in diameter were 
stopped mainly in the endothelial 
meshwork. Thus, a sieve effect seems 
to be operative between the endothe- 
lium and trabecular spaces, a finding 
that highlights its potential contribu- 
tion to aqueous outflow. In this study, 
the canal of Schlemm was always 
found to be patent without any 
evidence of collapse. No intercellular 
pathways could be demonstrated 
between the endothelial cells lining 
the canal of Schlemm. 
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Another study on the rhesus mon- 
key suggested the suitability of Hae- 
mophilus parainfluenzae as a marker 
of the aqueous pathway.” This bac- 
terium has the dimensions of 3u x 
0.54 in fresh cultures and could be 
recovered in the canal of Schlemm 
after injection into the anterior 
chamber. 

Several studies of pseudofacility in 
the human were reported. In the 
young normal subject, the mean pseu- 
dofacility was found to be 0.061/mm 
Hg/min. A tendency for pseudofacili- 
ty to increase with age was reported. 
In untreated spontaneous ocular hy- 
pertension, the mean pseudofacility 
was reported to be 0.067u1/mm 
Hg/min, a value similar to that in 
normotensive eyes, indicating that 
this parameter did not play a role in 
the low total facility value measured 
by tonography; in fact, true facility 
was greatly reduced in this group as a 
result of this correction.™ 

Similar findings were encountered 
in steroid-induced hypertension. 
Pharmacologic studies in the young 
normal subject showed that a single 
administration of acetazolamide does 
not affect pseudofacility or true facili- 
ty, for it causes a reduction in ocular 
pressure by reducing the rate of 
aqueous formation. /-Epinephrine, on 
the other hand, reduced ocular 
pressure and _ pseudofacility. Com- 
bined administration resulted in 
additive effects, with an increase in 
true facility, but no change in true 
facility occurred when either drug 
was applied alone.” 

The effect of pseudofacility and vis- 
coelasticity was compared in an ex- 
perimental model describing the be- 
havior of ocular pressure with peri- 
limbal suction cup or application of a 
pressure cuff to the neck.’ It was 
found that the data could be ex- 
plained equally well by a traditional 
nonlinear elastic eye with pseudofa- 
cility or by a nonlinear viscoelastic 
eye with no pseudofacility. Since both 
viscoelasticity and _ pseudofacility 
tend to augment the reduction of 
acute changes in ocular pressure lev- 
el, they are able to exaggerate the 
apparent outflow facility value. 

The interplay of the various param- 
eters affecting aqueous humor dy- 


namics was graphically represented, 
hence simplifying conceptualization 
of the various factors and their 
known properties.** These compo- 
nents include episcleral venous pres- 
sure, intraocular pressure, pressure- 
independent secretion, uveal scleral 
outflow, pressure-dependent forma- 
tion of aqueous or pseudofacility, and 
true facility. Additional modifications 
of tonography have been proposed 
and reported.*”" The relative contri- 
bution of pressure-dependent flow 
and pressure-independent secretion 
in the formation of aqueous humor 
was tested by comparing empirical 
data to those predicted by a theoreti- 
cal model.*' It was concluded that se- 
cretion accounts for only 30% to 40% 
of this process. 

Canal of Schlemm and Aqueous 
Outflow.—Several studies involved 
the analysis of the various compo- 
nents of aqueous pathways to outflow 
facility as well as the investigation of 
the concept of patency of the canal of 
Schlemm and the presence or absence 
of circumferential flow. In the excised 
eye of the rhesus monkey, perfusion 
studies with different portions of the 
presumed sites of outflow resistance 
removed™ revealed that 10% to 15% 
of outflow resistance is contributed by 
the outer one half of the scleral-epi- 
scleral cover of the canal of Schlemm 
region and 25% by the inner half. The 
remaining 65% was attributed to the 
trabecular meshwork and inner wall 
of the canal of Schlemm. Elimination 
of progressively larger portions of the 
trabecular meshwork did not lead to 
proportionately larger increases in 
facility; the greatest effect was found 
with the initial small area removed. 
This result, together with the com- 
plete filling of the canal by fluores- 
cein and the exit of perfused fluid by 
the usual collector channel sites ir- 
respective of location and size of tra- 
beculotomy, suggested that the canal 
of Schlemm permits free circumferen- 
tial flow. 

Similar conclusions were drawn in 
another study, in which trabeculoto- 
my was performed with the use of an 
electrocautery applied to the mesh- 
work of enucleated human eyes via a 
23-gauge needle and a 32-gauge wire. 
A single successful perforation great- 
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ly increased outflow facility, the 
change being as high as 0.41p]/mm 
Hg/min. Additional perforations did 
not appreciably further augment the 
facility. When trabecular resistance 
was removed, facility of the remain- 
ing channels was 0.61u1/mm Hg/min. 
In some eyes, several perforations 
were needed to obtain a successful in- 
crease in facility. These findings were 
interpreted to suggest that flow in 
the canal of Schlemm is free and en- 
counters very little resistance. 

In another study, the effect of ob- 
struction of the Schlemm canal by 
retrograde injection of silicone rubber 
compound via the aqueous veins re- 
vealed a linear correlation between 
percentage of circumference filled 
and percentage of decrease in C val- 
ue. Fluorescein-stained perfusion 
fluid was seen to occupy only the un- 
filled portion of the canal and its 
collector channels. Total filling, how- 
ever, reduced outflow facility by an 
average of 83% rather than 100%. In 
some eyes, with total filling of 
Schlemm canal no fluorescein was 
seen in the collector channels, but in 
others it was found to escape around 
the anterior ciliary arteries and vor- 
tex veins and to be present in the su- 
prachoroid region staining the sclera. 
On the other hand, another study of 
the excised rhesus monkey eye utiliz- 
ing constant-pressure perfusion with 
a constant anterior chamber depth® 
confirmed in this species the great 
dependence of outfiow facility on an 
ocular pressure level between 5 and 
50 mm Hg. A reduction in outflow fa- 
cility, greatest at the lower third of 


- the pressure range, was seen with in- 


creased pressure. This dependence 
was greatly altered, in fact in the re- 
verse direction following trabeculot- 
omy of one quadrant. Assuming no 
circumferential flow in the canal of 
Schlemm, it was estimated that tra- 
beculotomy eliminated 83% to 97% of 
outflow resistance of the operated 
quadrant. A fluorescein marker in 
the perfusion fluid accummulated 
preferentially in the subconjunctiva 
over the operated quadrant. In this 
study, the two-step method of mea- 
suring facility in the intact eye 
showed that in the enucleated eye it 
gives values markedly different from 
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those obtained by constant-pressure 
perfusion. E 

In the enucleated normal human 
eye, constant-pressure perfusion 
studies explored the effect of trabecu- 
lotomy and sinusotomy. Trabeculoto- 
my produced a marked increase in 
outflow facility that increased in 
magnitude as the circumferential 
extent of the trabeculotomy was in- 
creased. The effect of ocular pressure 


‘on outflow facility was no longer seen 
‘after trabeculotomy. On the other 


hand, sinusotomy proved to be a very 
complicated procedure, especially 
from the standpoint of ascertaining 
absence of injury to the inner wall of 
the canal of Schlemm. A small sinu- 
sotomy did not produce a detectable 
increase in outflow facility until three 
hours of the clock were removed, at 
which time the increase in outflow 
facility was greater when the sinusot- 
omy extent was increased to reach six 
hours of the clock. These experiments 
suggest that the resistance to 
aqueous outflow may normally de- 
pend in part on an intact and unyield- 
ing outer wall of Schlemm canal, 
against which an intact inner wall is 
pressed by the intraocular pressure. 
Trabeculotomy in the normal in- 


tact rhesus and cynomolgus monkey | 


eye failed to produce any reduction in 
ocular pressure.6? The trabecular 
beams of the opened meshwork 
showed degeneration of the central 
core 48 hours postoperatively; six to 
eight weeks postoperatively, cellular 
regeneration predominates. These 
seem to arise from trabecular endo- 
thelium forming parallel bands, 
which later become separated by col- 
lagenous deposits and remain adher- 
ent to each other to form a dense scar, 
explaining the failure of the opera- 
tion to produce a change in ocular 
pressure. 

The effect of a small trabeculecto- 
my®8! in the cynomolgus monkey was 
followed for a year or more. Perfusion 
studies before and after surgery 
showed no consistent effect on outflow 
facility. Only in five of the 17 eyes 
was there an increase in facility after 
this period; even then it was less than 
the facility increase that could be pro- 
duced preoperatively by the intra- 
cameral injection of pilocarpine. This 
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result suggests that in spite of a large 
hole, aqueous outflow was not shunt- 
ed away from the rest of the trabec- 
ular meshwork, favoring the concept 
of segmental behavior in the canal of 
Schlemm rather than free circumfer- 
ential flow. In the successful cases, 
the opening at the edge of the ex- 
cision into the canal of Schlemm re- 
mained patent, whereas in all fail- 
ures it was sealed by scar tissue. This 
result suggested that multiple small 
trabeculectomies are more likely to 
remain patent, in view of their rigidi- 
ty, than a single large trabeculectomy 
involving a larger area. 

Morphology of Outflow Chan- 
nels in Normal and Glaucomatous 
Eyes.—A light and electron micro- 
scopic study of trabeculectomy speci- 
mens removed from normal eyes un- 
dergoing cataract extraction and eyes 
with chronic simple glaucoma re- 
vealed two types of changes that were 
markedly more prevalent in patients 
with glaucoma than in normal con- 
trols.” The first type of change con- 
sisted of the presence of an osmio- 
phylic material, or plaques, between 
the cell layers of the inner wall of the 
canal of Schlemm and the adjacent 
meshwork. These plaques are patchy 
in distribution and vary in size and 
structure. In advanced glaucoma, the 
entire juxtacanalicular region was 
seen to be filled with these osmiophyl- 
ic plaques of unknown nature. Fibril- 
lar and nodular structures were seen 
in what looked like predominantly 
ground substance. The second type of 
change was extreme hyalinization of 
the trabecular lamellae, which char- 
acteristically appeared as thickening 
of the basement membrane and depo- 
sition of curly “collagen fibers”; the 
process ultimately extended to in- 
volve the entire trabecular core. 
These changes were not unusual for 
glaucomatous eyes but existed to a 
much lesser degree and frequency in 
the normal eyes with advancing age. 
Whether they represent etiologic 
mechanisms of increased resistance 
or accentuated aging changes due to 
increased pressure is still unresolved. 

A study of the reaction to gonioto- 
my and trabeculotomy was similarly 
studied in eyes with choroidal tu- 
mors destined for enucleation.” The 
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changes in the trabecular and scleral 
areas of the operated site were 
studied three to four days after sur- 
gery. These were found to be similar 
for the two operative procedures 
when similar trauma was involved. 
When the scleral wall of the canal 
was not injured, degenerative autoly- 
tic changes in the meshwork were the 
predominant feature, whereas when 
the scleral wall was damaged, regen- 
erative changes were most pro- 
nounced. In the latter case, a granu- 
lation tissue develops, proceeding 
from a blood-fibrin clot into which 
capillaries from the scleral wound 
surface grow. 

Ultrastructural findings in human 
normal and glaucomatous eyes and in 
primate eyes were reviewed.” In the 
normal eye, the endothelium lining 
the canal of Schlemm seemed to pos- 
sess numerous vacuoles, 24 to 6u or 
larger in diameter, that communicate 
with the trabecular meshwork on the 
one hand and the canal of Schlemm 
lumen on the other. They are elec- 
tron-optically clear and are lined by a 
unit membrane. In contrast, glau- 
comatous eyes demonstrated marked 
scantiness or absence of these vac- 
uoles together with varying degrees 
of degenerative changes in the en- 
dothelial meshwork and deposition of 
curly collagen fibers and ground sub- 
stance between it and the trabecular 
meshwork. These changes were seen 
in chronic simple glaucoma, in abso- 
lute glaucoma following angle clo- 
sure, and in congenital glaucoma. 
The hypothesis that these vacuoles 
represent a process of active trans- 
port of aqueous from the anterior 
chamber to the canal of Schlemm was 
posed. However, the relatively good 
correlation between ocular pressure 
and outflow rate seems to argue 
against this active process. The find- 
ing of these changes in angle-closure 
glaucoma and congenital glaucoma 
may suggest that absence of the vac- 
uoles is the result rather than the 
cause of poor access of the aqueous to 
the endothelial meshwork. On the 
other hand, the size of these vacuoles 
and their preponderance in the nor- 
mal eye would render the endothelial 
meshwork too porous to be the site of 
critical resistance to outflow. It would 
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seem that a pre-endothelial site must 
be explored further. 

Two models of aqueous outflow 
from the anterior chamber to the 
lumen of the canal of Schlemm were 
considered.” The first is one in which 


aqueous is transported by means of 


macropinocytosis involving the giant 
vacuoles seen in the endothelial cells 
lining the canal of Schlemm. In the 
other, the hydrostatic force pushes 
aqueous across permanent transcel- 
lular channels, formed intracellular- 
ly and communicating between the 
anterior chamber and the canal of 
Schlemm. It is suggested that the 
main outflow takes place via transcel- 
lular channels that are formed as a 
transient stage in the life history of a 
vacuole. 

Changes in the zonules and the 
trabecular meshwork following alpha 
chymotrypsin glaucoma were con- 
firmed in the enucleated human eye 
and in that of the rhesus monkey. 
Fragmentation of the zonules and 
deposition of the fragments on the 
trabecular meshwork following alpha 
chymotrypsin injection into the ante- 
rior chamber were confirmed in hu- 
man donor eyes with the use of the 
scanning electron microscope.” Simi- 
lar findings were reported in the rhe- 
sus monkey when alpha chymotryp- 
sin glaucoma was produced.“ 

In the rabbit, irrigation of the an- 
terior chamber with alpha chy- 
motrypsin’® produced a transient 
increase in the ocular pressure of 
approximately 6 mm Hg greater than 
that in the eye injected with saline; 
this effect lasted for two days postop- 
eratively. The effect of this procedure 
on the healing of an 8-mm limbal in- 
cision was studied by determining the 
tensile strength of the healing inci- 
sion at the 14th postoperative day. No 
significant difference in healing was 
found in this experiment. 

An electron microscopic study of an 
eye with absolute glaucoma” and 
contusion deformity of the chamber 
angle with a Krukenberg spindle 
showed the entire trabecular region 
to be covered by a hyalinized mem- 
brane and endothelium that was sim- 
ilar to corneal endothelium. Pigment 
granules of what appeared to be clini- 
cally a Krukenberg spindle were 


mainly on the posterior surface of the 
endothelium and only occasionally 


were they phagocytized by the en- 
dothelial cells. 

The effect of walking previously 
reported in the normal eye was con- 
firmed in patients with open-angle 
glaucoma.” A substantial reduction 
in pressure followed walking for 50 
minutes. A study correlating provoca- 
tive tests in open-angle glaucoma and 
their results with ocular dimensions” 
highlighted the statistical signifi- 
cance of eyeball size or axial length. 
The coefficient of ocular rigidity ob- 
tained by paired readings with the 
Schigtz tonometer was inversely re- 
lated to axial length of the eyeball. 
Furthermore, the rise in applanation 
pressure was also inversely related to 
axial length following water-drink- 
ing tests. The evaluated tests includ- 
ed water drinking, homatropine eye- 
drops, and the combination. There 
was a progressive reduction in serum 
osmolality during hemodialysis,” 
whereas ocular pressure first de- 
creased and then increased after the 
third hour of hemodialysis. Individ- 
ual variability was noted, and a poor 
correlation between hourly changes 
in ocular pressure and serum osmo- 
lality was observed. The suggestion 
that the effect of changes in osmolali- 
ty may influence ocular pressure via 
central nervous system mechanisms 
was made. Several attempts at eluci- 
dating the difference in behavior of 
ocular pressure when the optic nerve 
is transected failed to provide any 
definitive explanation. The involve- 
ment of central hypothalamic mecha- 
nisms is still entertained.*° 

Stimulation of the short ciliary 
nerves in the cat! produced a reduc- 
tion in systemic arterial pressure and 
in ciliary artery pressure. When cil- 
lary nerves were cut distal to stimu- 
lation sites, no blood pressure 
changes took place, whereas when 
they were cut proximal to it, the effect 
continued to exist. Pharmacologic 
sympathectomy did not affect this 
response. It was hypothesized that 
impulses were transmitted from short 
ciliary nerve endings to the trigemi- 
nal nerve, which in turn conveyed 
them to the central nervous system 
and produced the blood pressure 
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changes and the consequential 
changes in ciliary artery pressure. 
Destruction of the first branch of the 
trigeminal nerve eliminated the ef- 
fect, a result providing support for the 
proposed explanation. 

A study of innervation of choroidal 
vessels in the monkey® (rhesus and 
cynomolgus) revealed numerous 
small unmyelinated nerve fibers at 
various depths of the choroid that 
were distinct from the myelinated 
nerve fibers coming through the su- 
prachoroid. There were abundant 
terminal bundles at all the levels 
except the choriocapillaris; the major- 
ity of these terminals ended in the 
walls of arterioles. Many of these vas- 
cular terminals had small granular 
vesicles, suggesting a sympathetic 
component. They persisted in large 
numbers, however, following superior 
cervical sympathectomy, indicating 
at least a second innervation. Dam- 
age to the pterygopalatine ganglion 
produced marked and widespread 
changes in all unmyelinated choroi- 
dal nerve terminals. They were not 
affected by greater petrosal neurecto- 
my. It was concluded that in addition 
to sympathetic terminals, arterioles 
have a parasympathetic innervation 
of facial nerve origin with a relay in 
the pterygopalatine ganglion. These 
fibers probably have a vasodilator 
function. In the cat, spontaneous 
afferent activity was detected in the 
ciliary nerves. This activity was re- 
lated to changes in ocular pressure, 
both gradual and sudden. The exist- 
ence of specific mechanoreceptors in 
the eye that adapt slowly to intraocu- 
lar pressure changes and that are 
able to also react to reduction in ocu- 
lar blood pressure was proposed. 

A study of light-induced avian 
glaucoma*! revealed the puzzling 
finding that enlargement of the globe 
precedes the development of high 
intraocular pressure and occurs at a 
time when aqueous formation and 
outflow facility have been markedly 
reduced. 

An ultrastructural study of the cil- 
iary epithelium*® revealed marked 
changes in the basement membrane 
with age. These changes consist of 
thickening of the basement mem- 
brane and deposition of lipid globules, 
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especially in the inner basement 
membrane between nonpigmented 
ciliary epithelium and posterior 
chamber. These changes are inter- 
preted as being capable of reducing 
the facility of aqueous flow from cil- 
iary epithelium to the posterior 
chamber and thus reducing aqueous 
formation in the eye. 

Cholinergic Action on Aqueous 
Dynamics. — Pilocarpine therapy 
was reviewed** with emphasis on 
mode of action, concentration, fre- 
quency of application, combined use 
with adrenergics and other parasym- 
pathomimetic agents, and side-ef- 
fects. Evidence for local deactivation 
of pilocarpine by ocular tissues was 
presented with a demonstration of an 
esterase enzyme other than cholines- 
terase in human and rabbit sera and 
in secondary aqueous. A significant 
correlation between ocular pigmenta- 
tion and pilocarpine ocular hypoten- 
sive response was documented.*? This 
effect was such that a maximum hy- 
potensive effect was attained with 1% 
pilocarpine solution in a lightly pig- 
mented eye with a blue iris, whereas 
a similar end point required a 4% or 
8% concentration in a darkly pig- 
mented eye with a brown iris. This 
shift in the dose-response curve was 
interpreted to mean that ocular pig- 
mentation hinders penetration of top- 
ically applied drug to receptor sites. 
This correlation was not limited to 
ocular pressure reduction but also 
included the increase in C with pilo- 
carpine. 

Another study** analyzed the rela- 
tionship between the degree of ocular 
pigmentation and the effect of 4% pil- 
ocarpine and of 2% epinephrine on 
ocular pressure. The hypotensive 
effect of either drug was substantially 
greater in the lightly pigmented eye 
with a blue iris. However, this study 
could not distinguish between dif- 
ferences due to race from those due to 
degree of ocular pigmentation, since 
most darkly pigmented eyes belonged 
to Negro patients and a comparison 
between light and medium pigmenta- 
tion in whites failed to demonstrate a 
statistically significant difference, 
possibly because of the lack of suffi- 
cient contrast in pigmentation. 
Whichever is the etiologic factor, the 


practical importance of these findings 
is obvious. The Negro patient would 
be less responsive to both sympa- 
thomimetic and parasympathomi- 
metic agents, a fact that seriously 
complicates their glaucoma manage- 
ment in view of the reported high rate 
of failure of traditional surgical pro- 
cedures. 

The action of pilocarpine was com- 
pared with that of echothiophate io- 
dide on single topical administra- 
tion.® Simultaneous studies of 
changes in ocular pressure, tono- 
graphic outflow facility, and rate of 
formation of aqueous revealed that 
pilocarpine’s hypotensive effect is not 
well-correlated with its effect on out- 
flow facility and suggested that, in 
addition to increasing outflow facili- 
ty, pilocarpine inhibits aqueous for- 
mation. The hypotensive effect of 
echothiophate, on the other hand, 
seems to result exclusively from its 
effect on outflow facility, without as- 
sociated effect on aqueous formation. 
With regard to the magnitude of the 
hypotensive effect of these agents, the 
maximum pressure reduction with 
0.06% or 0.03% echothiophate was 
not markedly different from that re- 
sulting with 2% pilocarpine. How- 
ever, the duration of pressure reduc- 
tion with either concentration of ech- 
othiophate was considerably longer 
than that of pilocarpine. A dose-re- 
sponse study of echothiophate iodide 
hypotensive action” revealed that an 
increase in echothiophate iodide con- 
centration from 0.03% to 0.06% sig- 
nificantly increased the hypotensive 
effect. However, further increase in 
concentration above the 0.06% level 
failed to augment the hypotensive 
effect. The frequency of side-effects, 
on the other hand, increased progres- 
sively with increased concentration. 
The authors conclude that whereas a 
change of concentration of echothio- 
phate from 0.03% to 0.06% may result 
in greater hypotensive effect, the use 
of higher concentrations will also in- 
crease the frequency of side-effects. 
They recommend instead the utiliza- 
tion of another drug at that point. 

A concentration-dependent effect of 
echothiophate on lens nucleotide was 
demonstrated in lens cultures.” Al- 
though no cataractogenic manifesta- 


Glaucoma/Armaly 


tions were detected, a significant re- 
duction in lens nucleotides and a 
change in their proportional distribu- 
tion could be demonstrated with a 
0.03% concentration; this reduction 
became augmented with greater con- 
centrations. These effects required a 
high concentration of echothiophate 
to become significant. Some of these 
effects, such as the reduction of aden- 
osine triphosphate, remained less in 
magnitude than those reported for 
pilocarpine. Furthermore, the report- 
ed effect of pilocarpine on glucose-6- 
phosphate was not encountered with 
any of the concentrations of echothio- 
phate. 

The reported effect of echothio- 
phate on anterior chamber depth and 
lens thickness was found also to occur 
with 2% pilocarpine in young adults 
as monitored by high-resolution ul- 
trasonic biometry.” These changes 
consist of reduction in anterior cham- 
ber depth, increased lens thickness, 
and forward movement of the posteri- 
or lens surface, the last of which oc- 
curred in 30% of the young subjects. 
These effects were demonstrated 15 
minutes after topical instillation of 
2% pilocarpine, became maximal in 
one hour, and recovered fully after 
100 minutes. Similar changes were 
reported following voluntary accom- 
modation. Shallowing of the chamber 
and forward movement of the thick- 
ened lens is substantial from the 
standpoint of the propensity for pupil- 
lary block and angle closure. A cor- 
relation between these effects and 
pilocarpine action on aqueous dynam- 
ics cannot be made at this time, since 
the subjects studied were normal 
young volunteers. It would be impor- 
tant from this standpoint to apply 
this elegant technique to older age 
groups, especially to glaucoma pa- 
tients, and correlate the time course 
of these changes with the pilocarpine 
effect on outflow facility. Such studies 
in the human may clarify the ques- 
tion of whether the pilocarpine effect 
on facility is via its effect on the cil- 
lary muscle or some other target site. 
Another obvious application of this 
technique is in malignant glaucoma 
with direct lens block. 

A new mode of delivery of pilocar- 
pine with the use of the soft contact 
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lens was reported.” Pilocarpine, 0.5% 
solution, topically applied as eye- 
drops three times daily failed to effect 
a marked reduction in ocular pres- 
sure. A soft contact lens soaked for 
two minutes in this solution and then 
applied to the eye for one hour pro- 
duced a substantial reduction in ocu- 
lar pressure, which was maintained 
for a period of 24 hours. The lens 
soaked similarily in 1% pilocarpine 
and worn for 30 minutes produced a 
similar effect. Eyedrops (0.5%) ap- 
plied to the eye with the contact lens 
in position failed to produce a pres- 
sure reduction. It is suggested that 
the lens may act as a pilocarpine res- 
ervoir, permitting the release of a 
large dose of pilocarpine to the eye 
during the period it is worn and that 
this effect, in turn, creates an ocular 
reservoir that maintains drug action. 

Acetylcholinesterase in the cat iris 
was studied by a radiometric tech- 
nique, permitting the dissociation of 
surface or functional cholinesterase 
from intracellular enzymes.” The 
surface cholinesterase was found to 
be equally divided into acetylcho- 
linesterase and butyrl-cholinesterase 
in this tissue. Diisopropy] fluorophos- 
phate added to the in vitro prepara- 
tion inhibited 60% to 70% of the sur- 
face enzyme and markedly potentiat- 
ed mecholyl sensitivity (20 to 100 
times). This result was reversible by 
2-pyridine aldoxime methosulfate. 
The results suggest that the inhibi- 
tion of the surface cholinesterase is 
involved in potentiation of contractil- 
ity induced by agonists. Homogenates 
of human ocular tissues” were found 
to contain only true cholinesterase 
(acetylcholinesterase). 

In the rabbit ocular tissues, the 
enzyme kinetics for cholinesterases 
were studied and compared with 
those of the red blood cell (RBC), 
brain, and liver. Ocular cholinester- 
ases were found to have different 
Michaelis-Menten constants than 
those of other tissues. Cholinesterase 
of the optic nerve, iris, ciliary body, 
and extraocular muscle was more 
sensitive to isoflurophate and echothi- 
ophate iodide than that of the retina, 
choroid, RBC, plasma, and liver. 
Demecarium bromide, echothiophate 
iodide, and isoflurophate are the most 


effective anticholinesterase agents, 
and in that order, as measured by 
their ability to suppress acetylcholin- 
esterase activity in situ. An enzyme 
capable of inactivating isoflurophate 
was found in the iris ciliary body and 
optic nerve.” 

Atypical band keratopathy was 
encountered in 18 patients with well- 
controlled primary glaucoma who 
had been on miotic therapy longer 
than six years.” It appears first in the 
paracentral region and extends grad- 
ually toward the limbus. In these pa- 
tients, studies failed to reveal ocular 
or systemic abnormalities that are 
usually encountered with the band 
keratopathy. The possibility that it 
may be iatrogenic in nature and re- 
lated to chronic topical miotic thera- 
py was proposed as a possible etiolog- 
ic mechanism. It was emphasized 
that management of these cases is 
medical, not surgical. Excellent cures 
were reported in 18 patients by de- 
nuding the corneal epithelium in the 
affected area and applying the chelat- 
ing agent edetic acid (EDTA) in a 
0.2M solution as a continuous drip for 
15 minutes. No recurrence was en- 
countered, even though miotic thera- 
py was resumed. 

Adrenergic Action on Aqueous 
Flow.—Phenylephrine, 4%, and ho- 
matropine, 2%, were compared for 
their mydriatic action in Africans, al- 
bino Africans, and Europeans.” For 
both drugs, onset was sooner and the 
extent of action greater in Europeans 
and albino Africans than in darkly 
pigmented Africans. The onset for 
homatropine was earlier than that for 
phenylephrine. It was proposed that 
these differences correlate with the 
structure of the iris and the more pos- 
terior location of the dilator muscle. 
In dark Africans, the iris is thicker 
and has fewer crypts or channels than 
in the European or albino African. In 
this study, pigmentation rather than 
race seems to be the explanation for 
this difference in the effect. 

A comprehensive comparison of the 
effect of /-epinephrine, pilocarpine, 
and echothiophate in ocular hyper- 
tension and open-angle glaucoma was 
reported.” Short-term (three-week) 
and long-term therapy highlights the 
primary action as one of an increase 
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in outflow facility, being similar in 
that respect to the action of pilocar- 
pine and echothiophate. No promi- 
nent effect on rate of formation could 
be discerned. Early effects of single 
instillations show an increase in facil- 
ity of outflow that precedes pressure 
reduction and may in fact represent a 
slight increase in rate of formation of 
aqueous. Guanethidine, 5%, with pi- 
locarpine, 2%, had a greater hypo- 
tensive effect than 2% pilocarpine 
alone.!°° 

When topically applied, proprano- 
lol, a -blocking agent with topical 
anesthetic properties, reduced ocular 
pressure substantially in eyes of 
normotensives and those of patients 
with open-angle glaucoma, but not in 
eyes of patients with acute angle-clo- 
sure attack.” Two experimental £- 
blocking drugs without topical anes- 
thetic action were similarily applied, 
but they failed to produce an effect on 
ocular pressure level. Lidocaine 
(lignocaine), a topical anesthetic 
without a B-blocking action, lowered 
the ocular pressure in a fashion simi- 
lar to propranolol when topically ap- 
plied. These effects were not associ- 
ated with a change of blood pressure 
or heart rate. It was concluded that 
topically applied propranolol affects 
eye pressure by virtue of its anesthet- 
ic property rather than its B-blocking 
action. 

A preliminary report on a study of 
single topical application of 4% albu- 
terol (salbutamol), a 8 agonist, indi- 
cates that it produces a reduction in 
ocular pressure without the initial 
rise reported for isoproterenol (iso- 
prenaline) or a change in pulse rate 
or pupil diameter.'’? The pressure 
reduction became manifest two hours 
after instillation, reached maximum 
in eight hours, and was maintained 
for 36 hours before recovery in 48 
hours. The magnitude of the effect 
was comparable to that of 1% epineph- 
rine (adrenaline). However, twice- 
daily application of albuterol re- 
sulted in severe hyperemia of the 
conjunctiva, which led to rejection of 
therapy in more than 50% of the sub- 
jects. Tachyphylaxis developed in 
20% of the subjects after two weeks. 
Tonographic studies failed to show a 
change in the C value. In the same 
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study, the action of thymoxamine, a 
selective a-receptor blocking agent, 
was studied in patients with chronic 
simple glaucoma. Topically applied 
1% thymoxamine did not affect ocular 
pressure levels in the five patients 
studied. One week of therapy contin- 
ued to demonstrate no change in ocu- 
lar pressure. However, there was a 
marked reduction in tonographic C 
values in the treated eye as compared 
with the base line measurement on 
the same eye or with the C value of 
the placebo-treated eye. Guanethi- 
dine, a postganglionic blocking agent, 
was found to produce a reduction in 
ocular pressure and an increase in 
the C value eight hours after topical 
application. The effect on the C value 
was thought to be due to the initial 
release of noradrenaline from the 
nerve terminal. The effect of different 
concentrations of guanethidine was 
studied in the range of 1% to 5%. 
Maximum effect was encountered 
with a 3% solution. The effect was 
poorly maintained with long-term 
administration. On the other hand, 
when 5% guanethidine and 1% epi- 
nephrine were both applied twice 
daily, the effect of chronic adminis- 
tration was substantially augmented. 
The effect of the combination was 
markedly greater than that reported 
for either drug alone. 

A side-effect of a topically applied 
epinephrine preparation was high- 
lighted in one report"; occlusion of 
all four puncta with epiphora fol- 
lowed topical administration of this 
drug. 

In the conscious rabbit, levartere- 
nol (norepinephrine) bitartrate (an a 
agonist), applied topically or intravit- 
really, produced mydriasis and a 
reduction in the ocular pressure, 
which were dose-related.'"' The dose- 
response curves were strikingly simi- 
lar at six hours, and both effects could 
be eliminated by prior injection of the 
a antagonists phenoxybenzamine or 
phentolamine. In addition, however, 
vitreal injection of levarterenol pro- 
duced a prolonged hypotony lasting 
for five days, which was not affected 
by prior administration of either 
blocking agent. 

The influence of route of adminis- 
tration on the catecholamine effect on 


ocular pressure’? was studied in 
normal sympathetically denervated 
rabbit eyes. Epinephrine and isopro- 
terenol were more effective by the 
topical route than by intracameral 
injection, whereas the effectiveness of 
levarterenol was not influenced by 
the difference in route of administra- 
tion. The order of potency was also 
influenced. Topical administration 
showed the following order of poten- 
cy: epinephrine, levarterenol, and 
isoproterenol. Intracameral adminis- 
tration showed a different order: lev- 
arterenol, epinephrine, and isoproter- 
enol. Denervation supersensitivity 
was encountered with 8 but not with 
«a adrenergics, which was contrary to 
past reports. The study concluded 
that a-adrenergic receptors predomi- 
nate in the outflow channels and £- 
adrenergic receptors in the ciliary 
processes of the rabbit and that de- 
nervation supersensitivity may be 
due to increase in the receptor popu- 
lation together with a qualitative 
change of the receptor molecule. Sim- 
ilar conclusions regarding a control of 
outflow channels were drawn in an- 
other study on the effect of adrener- 
gic agents on induced hypertension 
in the rabbit.!°° 

The effect of vasopressin on an in 
vitro preparation of ciliary body of 
the rabbit showed that active trans- 
port across ciliary epithelium can be 
stimulated by vasopressin in concen- 
trations well within the normal phys- 
iologic range!’ and is not influenced 
by pilocarpine or acetylcholine. It is 
suggested that endogenous vasopres- 
sin plays an important role in regu- 
lating the rate of aqueous humor se- 
cretion and that the effect of para- 
sympathomimetics in the intact eye 
must be via a hemodynamic mecha- 
nism and not by suppression of true 
secretion of aqueous. 

Tritiated levarterenol and dopa- 
mine”! injected into the carotid ar- 
tery of the cat were monitored in 
the anterior uvea. Radioactivity re- 
mained predominantly with the origi- 
nal norepinephrine, although it be- 
came associated with some catechol- 
amine metabolites, whereas that of 
injected dopamine became in large 
measure associated with levarterenol, 
suggesting the conversion of infused 
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dopamine to norepinephrine in these 
tissues. This result was in keeping 
with the high concentration of en- 
dogenous norepinephrine found in 
the anterior uvea in contrast with 
that of the retina, in which dopamine 
is the only catecholamine present in 
substantial endogenous amounts. 

In patients with open-angle glau- 
coma treated with 4% pilocarpine 
eyedrops four times daily, the effect of 
the addition of various concentrations 
of /-epinephrine borate applied twice 
daily for four to six weeks was 
studied.’ The effect of the drug com- 
bination was greater than the effect 
of each individual drug, although less 
in magnitude than a combined effect. 
This greater effect became obvi- 
ous when epinephrine concentration 
reached the 0.5% level and became 
maximal with the 2% solution. A 
parallelism was noted between dose- 
response curves of epinephrine alone 
and epinephrine-pilocarpine combi- 
nation, suggesting that both drugs 
act by similar mechanisms. 

Miscellaneous Pharmacologic 
Actions on Aqueous Dynamics. — 
In an elegant demonstration!’ of 
ganglion-like receptors in the iris cil- 
lary body of the cat, the arterially 
perfused iris ciliary body preparation 
was shown to respond to the gan- 
glionic stimulants, acetylcholine plus 
eserine, pilocarpine, and dimethyl- 
phenylpiperazinium bromide by vaso- 
constriction. Hexamethonium always 
completely blocked the response to all 
three stimulants. Tolazoline hydro- 
chloride inhibited the vasoconstric- 
tion produced by pilocarpine or acetyl- 
choline plus physostigmine (eserine), 
a result indicating that the final site 
of the produced stimulus was on an a- 
adrenergic receptor, not on a parasym- 
pathetic postganglionic neurorecep- 
tor. In addition to the demonstration 
of local sympathetic ganglion-like re- 
ceptors affecting the vasculature of 
the anterior uvea of the cat, the pres- 
ence of dual sites for excitation, as 
is the case in the superior cervical 
ganglion, was demonstrated. 

Iris transplant in the anterior 
chamber of the rat was shown to ac- 
quire a full complement of cholinergic 
innervation by a process of reinnerva- 
tion from the host iris.''! It was postu- 
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lated that this process is initiated by 
a cholinergic growth factor. 

A clinical study of systemic vasodi- 
lator agents used in the management 
of coronary insufficiency failed to 
provide any evidence that these 
agents are harmful in patients with 
open-angle glaucoma.'!? Niacin (nico- 
tinic acid), 100 mg, and cyclan- 
delate, 200 mg, failed to produce a 
change in chamber depth or in ocular 
pressure level in patients with open- 
angle glaucoma. Similarly, inhala- 
tion of a 10% carbon dioxide and 90% 
oxygen mixture produced a slight, 
transient elevation of pressure, which 
lasted only for two minutes in spite of 
continued inhalation of this mixture. 
The ability to precipitate an acute 
attack in individuals with a tendency 
for angle-closure glaucoma needs fur- 
ther exploration. 

Carbonic anhydrase activity!" in 
ocular tissue was studied histochemi- 
cally in the albino rabbit. Carbonic 
anhydrase activity was demonstrated 
in ciliary and iris epithelium, lens 
fibers, pigment epithelium, inner 
segments of rods and cones, and outer 
and inner plexiform layers of the reti- 
na. High activity was found especial- 
ly in the nonpigmented epithelium of 
the ciliary processes and the pigment- 
ed epithelium of the retina. In vivo 
and in vitro, acetazolamide inhibited 
carbonic anhydrase activity, as 
shown by absence of staining in areas 
with previously demonstrated en- 
zyme activity. The study was extend- 
ed further to include the fetal and 
immediate neonatal period of the 
rabbits growth.'"! In the fetus, the 
nonpigmented ciliary epithelium 
showed no enzyme activity, although 
the enzyme could be demonstrated at 
that time in other ocular tissues. 
Soon after birth, carbonic anhydrase 
appeared in the nonpigmented ciliary 
epithelium and reached adult levels 
in four weeks, suggesting that 
aqueous humor formation is depen- 
dent on the enzyme in this species, 
since its appearance coincides with 
the onset of aqueous formation. It 
would be of interest to extend these 
studies to man, especially since the 
bicarbonate level in aqueous is not in 
excess as it is in the rabbit; yet the 
inhibitors of this enzyme produce 


marked changes in aqueous forma- 
tion. 

The hypotensive effect of sodium 
lactate was confirmed for both oral 
and intravenous administration in 
the rabbit. The effect was correlated 
with associated increase in plasma 
osmolality.''® Isosorbide, orally ad- 
ministered as a 50% solution, was 
studied in normal volunteers at the 
following dose levels: 1.5, 2.0, and 2.5 
gm/kg of body weight. There was no 
marked difference among the three 
dose levels in terms of the resulting 
effect on ocular pressure, the time to 
reach maximum, the magnitude of 
maximum reduction, or the time for 
recovery.''® However, the frequency 
of side-effects increased with dose. In 
one study, propyleneglycol given 
orally effectively reduced ocular pres- 
sure as a hyperosmotic agent without 
affecting the blood glucose level.!!7 In 
the same study, the effect of calcium 
chloride, ascorbic acid, and acetazo- 
lamide was seen ‘to be via their 
change of blood pH. 

Polyphloretin phosphate was 
shown to antagonize the rise in intra- 
ocular pressure produced by prosta- 
glandins E,, F,,, and formaldehyde 
solution when topically applied to the 
rabbit eye.''* When separated into 
two fractions, of high and low molecu- 
lar weights, the first had no prosta- 
glandin-antagonistic activity but was 
a potent inhibitor of hyaluronidase, 
whereas the second was markedly 
more potent than the original mix- 
ture in inhibiting prostaglandins and 
had little antihyaluronidase activity. 
Both fractions antagonized pressure 
rise induced by formaldehyde so- 
lution. Prostaglandin E, was shown”? 
to produce ocular hypertension 
in the monkey on topical applica- 
tion, with a statistically significant 
dose-effect relationship. Similar ef- 
fects are reported for prostaglandins 
E., F,,, and F,,„ The prostaglandin 
E, was substantially more potent. An 
increase in aqueous protein was asso- 
ciated with the pressure rise. This 
study failed to demonstrate the pre- 
viously reported miosis in the mon- 
key. Polyphloretin phosphate in- 
jected intraocularly did not antag- 
onize the prostaglandin effects. 

Adenyl cyclase from rabbit ciliary 
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processes!” was shown to be activat- 
ed by catecholamine and by prosta- 
glandin E,. Catecholamine activa- 
tion appeared to be of a B-adrenergic 
type. An additive effect between pros- 
taglandin E, and -adrenergic activa- 
tion was reported, and antagonistic 
interaction between prostaglandin E, 
and a-adrenergic agents was also en- 
countered. 

The effect of cycloplegic agents on 
ocular pressure was compared in 
normal eyes before and after topical 
steroid application.!”! Pressure rise 
following cycloplegia was found to 
occur at a higher frequency in those 
with positive steroid response; the 
frequency in this group was similar to 
that in open-angle glaucoma. The 
magnitude of pressure rise correlated 
well with the tonographic outflow fac- 
ility value. 

Measurement and Instrumenta- 
tion. — The Schiøtz tonometer contin- 
ues to be the most frequently used 
instrument for measuring ocular 
pressure. The Friedenwald calibra- 
tion of 1955 has been repeatedly reas- 
sessed or examined since its introduc- 
tion. The reported results have been 
at variance in general with one or 
more aspects of the calibrations. Nev- 
ertheless, the 1955 calibration has 
not been replaced or formally modi- 
fied for tonometry or tonography. A 
series of papers'**'*? reports a very 
comprehensive theoretical and em- 
pirical assessment of the calibration 
of the Schiøtz tonometer utilizing the 
excised human eye. While certain 
findings were at variance with the 
assumptions on which the 1955 cali- 
bration rests, the conversions of scale 
readings to pressure during tonome- 
try (P) or volume of corneal inden- 
tation (V.) are in remarkable agree- 
ment with those of the calibration, 
especially for the 5.5- and 7.5-gm 
weights. This fact is all the more 
remarkable, since the calibration had 
little input from experiments utiliz- 
ing human eyes. It is hoped that these 
careful studies will be extended to the 
intact human eye, in view of the im- 
portant role of the intraocular vascu- 
lar bed in pressure-volume relation- 
ships and consequently the initial 
pressure reading in the undisturbed 
eye at the beginning of the tonogram 
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(P,) and C values of tonography. 

The effect of ophthalmic artery per- 
fusion pressure on ocular rigidity was 
highlighted in one report,'™® which 
emphasized the importance of the 
change in intraocular blood volume 
during tonometer application. This 
technique was also utilized to study 
the vascular distensibility’! and 
rigidity’? in the living eye of the cat. 
Sympathetic stimulation!’? produced 
different effects on ocular hemody- 
namics in the cat than in the rabbit, 
but it indicated that changes in the 
choroidal blood flow with such stimu- 
lation passively reflect changes in 
perfusion pressure and do not consti- 
tute active regulation of hemodynam- 
ics. This reduction in ocular volume 
with increase in pressure during to- 
nometry affects both tonometric and 
tonographic results.“ In fact, it was 
proposed that if this variable, namely 
the volume of choroidal blood ex- 
pelled from the eye during tonometry 
and tonography, were measured, it 
might prove to be relevant to glau- 
coma, at least open-angle glaucoma, 
since it would describe a property of 
the choroidal circulation that is inti- 
mately related to that nourishing the 
optic nerve head. 

In an experimental procedure capa- 
ble of distinguishing distensibility of 
the cornea from that of the sclera in 
the intact rabbit eye,'*! these two 
structures forming the ocular coat 
showed different distensibilities. Fur- 
thermore, distensibility of the cornea 
was less than that of the sclera for 
pressure levels lower than 90 mm Hg 
and became greater at higher pres- 
sure levels. The MacKay-Marg to- 
nometer reading was compared with 
the manometrically measured ocular 
pressure by direct cannulation of the 
anterior chamber in two patients fol- 
lowing penetrating keratoplasty.” 
Excellent correlation was obtained. 
The fact that this holds true in eyes 
with diseased cornea'*® is especially 
important, since Schigtz and Gold- 
mann applanation tonometry do not 
give reliable estimates in such eyes. 
On the other hand, in patients with 
clear corneal grafts, no change was 
encountered in the agreement be- 
tween applanation and Schiøtz to- 
nometry.'*? 


An evaluation of the Halberg 
tonometer!’ concluded that it is a re- 
liable and sensitive method of meas- 
urement, highly feasible in clinical 
practice. The Perkins hand-held to- 
nometer was found to be especially 
useful in retinal detachment sur- 
gery," in which ease of handling and 
convenience are stressed as addition- 
al advantages to the accuracy of the 
measurement. Two papers dealt with 
the theoretical and experimental con- 
siderations behind the design of 
the pneumatic applanation tonom- 
eter. /40-141 

The correlation between negative 
pressure applied to a perilimbal suc- 
tion cup and the resulting ocular 
pressure level was studied in the 
normal eye.'” For the same eye, a 
statistically significant useful linear 
correlation can be established in the 
pressure range of —300 to —100 mm 
Hg. This relationship is reasonably 
constant for the same eye on repeated 
occasions when the suction cup is 
applied in the same location. How- 
ever, it is different for different eyes 
and a useful general calibration can- 
not be developed. Initial ocular pres- 
sure level did not influence this rela- 
tionship. The need and usefulness of 
establishing a calibration for each 
eye were emphasized, and a simple 
procedure to attain it was developed. 
This is especially important for 
studies of fluorescein angiographic 
tracings at different suction cup pres- 
sures considered to be of value in de- 
picting abnormalities in the posterior 
pole circulation, especially in glau- 
coma. 


The Optic Nerve 


The attributes of the blood ‘supply 
of the optic nerve head were detailed 
in a review article! together with 
the influence of increased ocular pres- 
sure on its various components. In 
view of the importance of these find- 
ings to our present understanding, 
readers are encouraged to refer to the 
original review. The pivotal point is 
the demonstration of the major con- 
tribution of the choroidal circulation 
and short ciliary arteries to the blood 
supply of the optic nerve head and the 
vulnerability of this circulation to 
intreases in ocular pressure leved. 
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Several studies confirming these find- 
ings were reported.*!-150 While flu- 
orescein angiography provides mor- 
phologic information in anatomical 
studies, it is not at this time amena- 
ble to physiologic, diagnostic, or prog- 
nostic interpretation in the individ- 
ual in whom glaucoma is suspected or 
the glaucoma patient. Technical diffi- 
culties and normal variation cannot 
be distinguished objectively from 
pathologic findings. A technique for 
simultaneous monitoring of fluores- 
cein appearance in both eyes promis- 
es to provide a useful criterion for 
comparing the two carotid circula- 
tions.!°! 

Severe systemic reactions to intra- 
venously administered fluorescein 
were reported,” with a discussion of 
various possible mechanisms. It is 
mandatory that an emergency tray 
and oxygen be readily available 
whenever, fluorescein angiography is 
performed. 

A study of six cases of choroidal 
ischemia showed it to produce local- 
ized as well as generalized changes in 
the fundus.'** Evidence of damage to 
the pigment epithelium and retinal 
outer layers was obtained. Further- 
more, in some cases of ischemic optic 
neuropathy, suggestive evidence was 
obtained that the visual loss was due 
to retinal rather than optic nerve 
damage. A study of the effect of occlu- 
sion of the posterior ciliary artery in 
the rhesus monkey'™ showed marked 
choroidal and chorioretinal changes 
in important locations as well as is- 
chemic papillopathy. 

Measurement of the ophthalmic 
arterial and venous pressure by di- 
rect cannulation was reported for the 
adult rhesus monkey. Ophthalmic 
arterial pressure correlated highly 
with the systemic arterial pressure 
and could be predicted from it. Pres- 
sure in the ophthalmic vein and in 
the sagittal sinus showed high cor- 
relation. The effect of acute changes 
in cerebrospinal fluid pressure on 
these parameters was studied. In- 
crease in cerebrospinal fluid pressure 
resulted in a rise in venous pressure 
in the sagittal sinus and in the op- 
thalmic vein; the relationship of 
these findings to papilledema and ret- 
iaal hemorrhages was discussed. !*5 
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The effect of autonomic agents on 
the choroidal circulation of the cat 
was studied by using the radioactive 
krypton desaturation technique.!>*:!57 
These agents were effective in demon- 
strating alpha and gamma receptors. 
Isoproterenol was not effective, show- 
ing absence of beta receptors. Inhala- 
tion of 10% carbon dioxide greatly 
reduced choroidal vascular resistance 
and increased blood flow. A technique 
of measuring total and segmental 
blood flow in the eye of rabbit and 
monkey by using radioactive micro- 
spheres was reported,'** and prelimi- 
nary findings of this promising tech- 
nique were discussed. Using tempera- 
ture measurement to study changes 
in blood flow of different components 
of the posterior segment and optic 
nerve head'*® demonstrated that the 
most vulnerable vascular bed to in- 
creased ocular pressure is the prelam- 
inar portion of the optic nerve head. 

The importance of ophthalmoscopic 
evaluation of the optic disc and moni- 
toring change in the optic cup was 
especially emphasized in the manage- 
ment of first-degree relatives of open- 
angle glaucoma patients. This group 
demonstrates glaucomatous change 
more frequently than the general pop- 
ulation and at an earlier age than pa- 
tients with open-angle glaucoma. !®° 


The Visual Field 


The characteristics of the visual 
field defects encountered in glaucoma 
were clearly stated in review arti- 
cles.'*'' Highlighted were paracen- 
tral defects, nasal step, and occasion- 
al temporal defects and pressure-de- 
pendent contraction of the isopter.'" 
Using selective perimetry in individ- 
uals with ocular hypertension not 
previously diagnosed as glaucoma 
revealed the frequency of glaucoma- 
tous field defects to increase at higher 
applanation pressure levels, and for 
similar pressure levels the frequency 
of defects increased markedly with 
age.'™ This finding highlighted the 
interaction between ocular pressure 
level and changes occurring with age 
in the development of the glaucoma- 
tous defect. Furthermore, the majori- 
ty of these defects included a paracen- 
tral component, a result emphasizing 
the importance of a detailed, careful 


investigation of this area. 

Another study emphasized the fre- 
quency of peripheral nasal steps as 
the only visual field defect in nine of 
81 eyes of consecutive glaucoma pa- 
tients.'™ The sensitivity and specifici- 
ty of selective perimetry were careful- 
ly evaluated in a sample of normal 
and glaucomatous individuals against 
a more comprehensive static and ki- 
netic evaluation of the visual field. 
Excellent sensitivity of the methdd 
was confirmed,'® and the number of 
false-positive results can be drastic- 
ally reduced by repeating the test: six 
to eight minutes were required for 
this procedure. The sensitivity can 
be improved by additional explora- 
tion of a nasal step at a more periph- 
eral location 50° to 60° from fixation. 
The importance of correcting refrac- 
tive errors and compensating for 
localized displacement of the retinal 
plane was emphasized. '"* 

The feasibility and usefulness of 
the visual field analyzer in mass 
screening was affirmed.'* In a select- 
ed sample, the procedure requires six 
minutes to perform on both eyes and 
was shown to be capable of detecting 
field defects of significant cause and 
extent that were previously undetect- 
ed and unsuspected. Its value and 
proper utilization in threshold deter- 
mination in the clinical setting were 
also emphasized.'** 

The extent of the visual field, 
studied in different age groups,'* 
showed a shrinkage of the periphery 
with age, especially after 60 years. 
These changes were similar to those 
produced by reduced oxygen tension 
in the breathing air; respiratory di- 
seases and anoxia were postulated to 
play an important role in this finding 
as well as in retinal degenerative di- 
seases. The result of color vision test- 
ing in ocular hypertensives without a 
glaucomatous. defect'” showed a 
greater frequency of color vision 
losses than that of a matched control 
group. These losses were specific; in 
half of the subjects, the loss was the 
trichromatic anamolous defect of the 
yellow-blue confusion type, and in 
some it reached the more extensive 
loss characteristic of dichromatism. 

Although most workers have come 
to accept ischemia as the mechanism 
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responsible for glaucomatous nerve 
fiber bundle defect, a model based on 
mechanical injury to the nerve fibers 
in the fenestrae of the lamina cribro- 
sa was proposed.'"' It is suggested 
that with increased pressure, disten- 
sion of the lamina leads to shearing of 
its different layers with the resulting 
compression of the contained bundle 
by the scleral edge of the fenestrae. 

The urgency to identify individuals 
who are likely to develop field defects 
at some future time has led to the 
development of a brilliant experimen- 
tal design of great promise.'” The 
design attempts to assess in the indi- 
vidual eye critical parameters of the 
circulation of the optic nerve fibers 
and its vulnerability to ocular pres- 
sure rise, as well as provide a meas- 
ure of the resistance of the nerve tis- 
sue to ischemia. A comprehensive 
description of the theoretical back- 
ground of this quantitative approach 
and a preliminary report of initial 
experiment were given. 

The question of automation of pe- 
rimetry was objectively evaluated'™ 
together with the development of a 
computer program capable of detect- 
ing pathological field defects amidst 
the noise generated by other factors 
influencing the parametric examina- 
tion. The feasibility, advantages, and 
limitations were also well presented. 

The versatility of the Tubinger pe- 
rimeter in psychophysical testing of 
visual function was highlighted in a 
comprehensive report.'™* This article 
ought to prove most helpful for work- 
ers in this country. A new registra- 
tion arrangement for the Goldmann 
perimeter was described,'” permit- 
ting the patient to plot his own field 
and thus reduce the reaction time and 
permit better control of speeds and 
direction of target movement. 

While improvement of glaucoma- 
tous field defects on lowering of ocu- 
lar pressure level has been described 
and emphasized, improvement of 
such defects independent of ocular 
pressure level or in spite of it was the 
subject of a preliminary report de- 
scribing a new approach.'* Diphen- 
ylhydantoin, systemically adminis- 
tered, was associated with improve- 
ment of glaucomatous field defects in 
some of the treated patients in spite 
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of the absence of any change in ocular 
pressure level or even in the presence 
of a slight increase in the intraocular 
pressure. It is suggested that this 
effect is due to the resulting improve- 
ment in the resistance of the optic 
nerve fibers to ischemia or protective 
action of diphenylhydantoin on the 
transport systems necessary for nor- 
mal function. This preliminary report 
is a new departure from glaucoma 
therapy; the results of planned con- 
trolled studies should help verify the 
relative position of this approach in 
our therapy for open-angle glaucoma 
and other ischemic retinal disorders. 


Systemic Associations 


Metabolic and endocrine factors in 
glaucoma continue to gain additional 
relevance. Thyroid dysfunction, espe- 
cially hyperthyroidism, was found to 
be associated with a substantially 
high frequency of glaucoma in the 
fourth decade of life. Plasma corti- 
sol levels before and after dexametha- 
sone was orally administered were 
reported to be markedly different in 
eyes with open-angle glaucoma from 
those in normal eyes.'** Glaucoma 
was associated with higher initial 
cortisol values that were not appreci- 
ably suppressed following oral ad- 
ministration of dexamethasone, a 
situation analogous to Cushing syn- 
drome. These findings are especially 
important in cases with field loss and 
seem to suggest an endocrine marker 
for increased vulnerability to visual 


function loss in glaucoma. A study of 


family units"? demonstrated a statis- 
tically significant correlation be- 
tween plasma cortisol levels of hus- 
band and wife, but failed to provide 
unequivocal evidence of the heritable 
nature in first-degree relatives. 

The association between diabetes 
and glaucoma was also reinforced. A 
high frequency of previously unde- 
tected diabetes (10% to 15%) was re- 
ported in patients with open-angle 
glaucoma in two separate stud- 
ies.!80181! A study of 115 diabetic 
patients with proliferative retinop- 
athy revealed four eyes with open- 
angle glaucoma and 20 with hemor- 
rhagic glaucoma and neovasculari- 
zation.'*? Equally impressive was the 


low mean ocular pressure level found 
in this group. Hypotony was proposed 
to precede neovascularization of the 
anterior segment and evolution of the 
proliferative retinopathy. Hemor- 
rhagic glaucoma was compared in the 
diabetic and the nondiabetic.'** No 
distinguishing feature could be de- 
tected on morphologic grounds. 


Surgical Techniques 


A review of newer surgical pro- 
cedures discussed and evaluated re- 
cent operative interventions on the 
trabecular region.'*! Trabeculotomy, 
trabecular canalectomy, and sinuso- 
tomy are aimed at different compo- 
nents of the canal of Schlemm and the 
trabecular meshwork; whether they 
indeed produce their effect by virtue 
of the intended intervention or by 
producing external filtration cannot 
be specifically determined at this 
stage, since a final communication 
between the anterior chamber and 
sub-Tenon space cannot be ruled out 
in any of these procedures. Neverthe- 
less; the reported rarity of complica- 
tions during and after these surgical 
interventions encourages wider 
trials. 

Trabeculectomy'*’ in open-angle 
glaucoma and in chronic and acute 
angle-closure glaucoma produced a 
good record of effective pressure con- 
trol. Analysis of results, however, 
indicated a high correlation between 
the presence of a demonstrable filter- 
ing bleb and low level of ocular pres- 
sure postoperatively. Similarly, in 
Africans trabeculectomy was com- 
pared with trabeculectomy combined 
with a planned external filtration.'" 
Trabeculectomy without visible fil- 
tration failed in the majority of cases, 
and those in whom successful pres- 
sure control was attained demon- 
strated an unintended filtering bleb. 
On the other hand, when planned 
external filtration was combined with 
trabeculectomy, a high rate of suc- 
cessful control was attained. 

Successful pressure control in open- 
angle glaucoma and in congenital 
glaucoma following trabeculotomy 
was confirmed.'*”'** Sinusotomy in 
open-angle glaucoma was reported to 
produce adequate pressure control in 
17 of 19 eyes during a short follow-up 
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period of one to six months.'** A com- 
* bination of trabeculectomy and cata- 
ract extraction was reported.'” A pre- 
liminary report of guarded thermal 
sclerostomy'®'! recommends its utili- 
zation in aphakic eyes and those with 
a shallow anterior chamber. 

A technique of lateral lip sclerec- 
tomy'” was reported as well as a mod- 
ification of the Scheie procedure for 
aphakic glaucoma.'”* Closure of filter- 
ing blebs with the cryosurgical tech- 
nique was reported.'** The use of a 
hydroxyethyl methacrylate capillary 
strip to maintain and regulate filtra- 
tion through a cyclodialysis cleft 
was described.'*’ The factors influenc- 
ing successful performance of iridec- 
tomy with the use of laser energy 
were discussed in detail, and the re- 
sults of experimental work were re- 
ported." Hyphema'*? and endoph- 
thalmitis'** were reported as late 
complications of filtering procedures. 
A clinical study questions the validi- 
ty of alpha chymotrypsin-induced 
glaucoma.'”’ In this study, the fre- 
quency of hypertension following lens 
extraction was not different in the 
control group from that in which the 
enzyme was utilized prior to the ex- 
traction to produce zonulolysis. 
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Traumatic Retinal Hemorrhage 


Richard A. Lewis, MD, David D. Donaldson, MD 


Case 1.— A 19-year-old man was involved in an automobile accident and sustained multiple facial frac- 
tures including both inferior orbital rims, comminution of the medial and lateral pterygoid plates bilat- 
erally, and complete disjunction of the middle portion of the face with comminution of medial, lateral, 
and superior walls of both maxillary antra. There was no history of preexisting ocular disease. 

On examination, there was no light perception in the right eye and the pupil did not react to light but 
did react consensually. There was a small subconjunctival hemorrhage and a microscopic hyphema. An 
ophthalmoscopic examination revealed both subretinal and vitreous hemorrhage (Fig 1). There was a 
hole where the papilla was located, presumably due to complete avulsion of the optic disc (Fig 2). 

Case 2.— A 22-year-old man was attacked and beaten around the head. On examination, he was found 
to have nasal fractures and periorbital edema on the right side. Fundus examination revealed the pres- 
ence of multiple subretinal hemorrhages, many of which followed a linear pattern (Fig 3). In some places, 
angioid streaks were also visible. The macular region contained an unusually dense dark-red hemor- 
rhage (Fig 4). The left eye had normal vision and contained many typical angioid streaks. Subsequent 
questioning showed that he had had trouble with the skin of his neck for three years, and a biopsy speci- 
men of the skin showed pseudoxanthoma elasticum. Eighteen months later, the visual acuity was only 
20/50, and the macular region contained much disorganized pigment. 
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Registry of Interesting Cases 


Pupillary-Block Glaucoma 
in the Marchesani Syndrome 


Martha Willi, MD; Leonary Kut, MD; Edward Cotlier, MD, Chicago 


Angle-closure glaucoma was induced by 
miosis or topical application of 1% pilocar- 
pine hydrochloride in an adult who had 
Marchesani syndrome. These effects were 
reversed by pupillary dilation with mydriat- 
ics. Although the zonules were intact, 
depth of the central anterior chamber was 
reduced as compared with that of normal 
subjects. The findings support Chandler’s 
postulate of anterior lens displacement in 
the Marchesani syndrome. “Contact pupil- 
lary-block” resulted in angle-closure glau- 
coma with miotic pupils before, but not af- 
ter, peripheral iridectomies were per- 
formed. 


hort stature, brachycephaly, and 

brachydactyly are associated 
with ocular signs, such as micro- 
spherophakia, subluxation of the 
crystalline lens, and glaucoma, in the 
Marchesani syndrome, a recessively 
inherited mesodermal dysgenesis.'‘ 
The pathogenesis of increased intra- 
ocular pressure (IOP) in cases of Mar- 
chesani syndrome without dislocated 
lenses is not well understood. Incar- 
ceration of the lens in the pupil and 
angle closure secondary to pupillary- 
block can cause glaucoma in cases of 
Marchesani syndrome in which the 
lenses are dislocated. When the zon- 
ules are intact and the lenses are in 
situ, this mechanism would not ap- 
ply. 

To gain information on the mecha- 
nism of glaucoma in cases of Mar- 
chesani syndrome, we measured a 
series of parameters in an affected 
subject before and after peripheral 
iridectomy. The results indicate that 
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a large area of lens-iris contact can 
produce pupillary block and is re- 
sponsible for sudden increases in the 
IOP in cases of Marchesani syndrome 
without dislocated lenses. 


Report of Cases 


Proband.—A 29-year-old Mexican- 
American woman had the diagnosis of 
glaucoma since age 16. She was asympto- 
matic except for frequent headaches local- 
ized mainly to the left side of the forehead. 
There was no history of redness, eye pain, 
blurred vision, or gastrointestinal distur- 
bance that could be associated with in- 
creased IOP. 

Her height, 140 cm, is below the average 
range for her age, 155 to 170 cm. She is 
slightly obese and has well-developed sub- 
cutaneous tissues. Features of her brachy- 
cephaly and short broad hands and feet 
are shown in Fig 1 and 2. 

Eye examination revealed best correct- 
ed visual acuity of 20/70 OU. Refraction 
OD was —13.75 +4.00 x45° and OS, 
—10.25 + 4.00 x 175°. Four diopters of cor- 
neal astigmatism were found by keratom- 
etry OU. The corneas were clear. There 
was no iridodonesis. The irides had promi- 
nent crypts and were pushed forward near 
the pupillary area by the anterior surface 
of the lens. Pupils were 4 mm in diameter 
and reacted equally to light and accommo- 
dation. In both eyes, the anterior cham- 
bers were clear and of normal depth pe- 
ripherally but shallow centrally (Fig 3). 

The lenses were spherophakic bilateral- 
ly. When the pupils were fully dilated, the 
entire circumference of the lens was visi- 
ble (Fig 4). The zonular fibers were intact 
and small granules of pigment were ob- 
served in the spaces between the zonules. 
The lenses had a spoke-like pattern of 
punctate opacities located in the posterior 
juvenile layer, bilaterally. 

The optic discs were of good color and 
had physiologic cups. Retinal changes of 
myopia were not present in either eye. 

With pupillary diameters of 5 mm or 
less, gonioscopy showed grade I angles 


OU, with closure (grade 0) in areas (Scheie 
classification). With dilated pupils and 
with the Goldmann goniolens, the angles 
were open (grade IV) bilaterally with 
many fine reticular iris processes project- 
ing into the trabecular meshwork. No pe- 
ripheral anterior synechiae were seen in 
either eye. Goldmann visual fields were 
normal, OU. Laboratory values, including 
urinalysis, complete blood cell count, and 
the VDRL test for syphilis, were within 
normal limits. A screening test for urinary 
homocystine showed that none was pres- 
ent. 

Sister of Proband.— A 24-year-old wom- 
an had glaucoma that was diagnosed and 
treated at another hospital since age 9. 
Review of her record showed that her 
childhood refraction OD was —29.00 sph 
and OS, —12.00 sph. An IOP value of 40 to 
50 mm Hg was recorded several times. 
Application of 2% pilocarpine to one eye 
caused an episode of severe pain and a rise 
in intraocular pressure to 70 mm Hg on 
one occasion. She underwent filtering 
anti-glaucoma surgery on the right eye, 
which was followed by lens extraction, and 
filtering anti-glaucoma surgery in the left 
eye. 

The patient was examined at the Eye 
and Ear Infirmary of the University of Illi- 
nois in December 1970. General physical 
examination revealed a short (height 147 
cm), slightly obese, young woman who had 
well-developed subcutaneous tissues, 
brachycephaly, and small, but well-pro- 
portioned hands and feet. Joint extensi- 
bility was normal. 

Visual acuity in the right eye was light 
perception. A peripheral iridectomy was 
present at the 11-o’clock position, and a 
large sector iridectomy was present from 
the 12-o’clock to the 2-o’clock positions. A 
conjunctival filtering bleb was not seen. 
There were corneal edema, slight stromal 
haze, and pigmented keratic precipitates 
on the endothelium. The anterior chamber 
was clear and of aphakic depth. The lens 
was absent. The IOP was 40 mm Hg. A 
total retinal detachment was present. 


Best corrected visual acuity in the lef «a 
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broad cheeks, flat face, brachycephaly. 





Fig 3.—Slitlamp view of proband’s anterior 
chamber. Note shallow central anterior cham- 
ber and close proximity of peripheral iris and 
posterior corneal surface with miotic pupil. 


eye was 20/50 with —7.75 sph+1.75 
cyl x 90°. The cornea was clear, and the 


‘anterior chamber was normal in depth. 


The iris had prominent crypts. Iridodone- 
sis was seen. A peripheral iridectomy was 
present at the 1-o’clock position. The lens 
was small and spherophakic with intact 
zonules. The IOP was 19 mm Hg OS. A 
ubular, five-degree central visual field 
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Fig 1.—Facial features of proband with Marchesani syndrome. Note 





- 





Fig 2.— Short hands with stubby fingers of proband with Marchesani 





syndrome. Scale in inches. 


was present. Advance glaucomatous cup- 
ping and optic atrophy was seen in the 
fundus OS. 

The pedigree is shown in Fig 5. Pheno- 
typic Marchesani syndrome was found in 
only two of ten siblings, suggesting auto- 
somal recessive inheritance. There was no 


history of consanguinity. The mother of 


the affected siblings had a brachymorphic 
habitus, according to her daughters. Her 
vision was said to be normal. She was not 
examined. 


Methods 


The length of the globes, the anteropos- 
terior diameter (thickness) of the lenses, 
and the depth of the anterior chambers 
were determined by ultrasonography with 
an ultrasonic ophthalmoscope (Kretz 
Technik Model 7100 MA). The depth of the 
anterior chamber was also measured with 
the pachometer attachment to the slit- 
lamp (Haag-Streit 900). 

The equatorial diameter of the lenses 
was measured in projected slides from 
photographs of the anterior segment of the 
eyes with dilated pupils. A proportional 
scale, using the directly measured corneal 
diameters, was set up, and the equatorial 
diameters of the lenses was derived. 

The volume of the lens was calculated 
from the formula for an oblate spheroid 
volume (4/37a*b, where 2a is the equatori- 
al diameter and 2b the anteroposterior 
diameter). 


Results 


Lens and Anterior Chamber 
Measurements in the Proband.— 
Ultrasonography showed the pro- 


band’s eyes to be within normal 





Fig 4.—In situ microspherophakic lens of 
proband with dilated pupil. 


length, 22.0 and 21.4 mm (Table 1). 
The normal range is 21.7 to 26.0 mm 
and the mean, 23.7 mm.’ The antero- 
posterior (saggital) diameter of both 
lenses averaged 3.8 mm. The normal 
range is 3.7+0.26 mm.* The equa- 
torial diameter of the proband’s len- 
ses was 80% that of normal subjects.” 
The calculated lens volume was 91 cu: 
mm or 57% that of normal subjects of 
ages 20 to 29 years.’ 
Centrally, pachometry showed that 

the anterior chambers were abnor- 
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mally shallow (Table 1), measuring 
1.6 mm OD and 1.5 mm OS preopera- 
tively and 1.7 mm OD and 1.6mm OS 
postoperatively. Normal anterior 
chamber depth for emmetropes of this 
age group is 3.18+0.11 mm.* Depth 
of the anterior chambers in the up- 
right and the supine positions did not 
differ. 

The proband’s anterior chamber 
depths determined by ultrasonogra- 
phy agreed with the pachometry 
measurements (Fig 6). The average 
depth of the central anterior chamber 
was 1.16 mm OD and 1.07 mm OS, 
approximately 30% that of normal 
subjects (average for 25-year-old 
emmetropes, 3.57 mm).'""'! The depth 
of the anterior chambers in both eyes 
(by pachometry) did not vary consis- 
tently between eyes or between eyes 
with miosis or mydriasis. 

The normal length of the globes 
and lenses and decreased depth of the 
anterior chamber indicated anatomi- 
cal anterior positioning of both len- 
ses. The accommodation amplitudes 
of each eye were 10 D and were with- 
in normal limits for her age. 

Pupil Size, Gonioscopy and 
IOP.—Correlates between pupillary 
diameter, IOP, outflow values, and 
gonioscopy in the proband are shown 
in Table 2. On two separate occasions, 
1% pilocarpine hydrochloride was 
instilled into each eye of the proband, 
using the unmedicated fellow eye as a 
control. With the onset of miosis, the 
IOP rose by an average of 17 mm Hg; 
after one hour, the anterior chamber 
angles were closed for 360°, and the 
patient complained of pain in the 
provoked eye and orbit. Pupillary di- 
lation with 1% cyclopentolate hy- 
drochloride (Cyclogyl) and 10% phen- 
ylephrine (Neo-Synephrine) hydro- 
chloride resulted in prompt lowering 
of IOP, opening of the anterior cham- 
ber angles, and reversal of symptoms. 
When the mydriatics mentioned be- 
fore were administered to the undis- 
turbed eye of the proband, increased 
outflow values and open angles for 
360° resulted. Long-term administra- 
tion of 10% phenylephrine to lower 
IOP was found to be of therapeutic 
use. The angles remained open, and 
the outflow facilities were in the 0.12 
to 0.15 range. 
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Fig 6.— Depth of the proband’s anterior chamber 


brachymorphia, spherophakia, glaucoma 


brachymorphia habitus, normal vision 
Fig 5.— Pedigree of Marchesani syndrome family. Proband, age 29, and sister of proband, age 24. 
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as determined by pachometer attachment to 


the slitlamp at various times before and after iridectomy. 


After completion of the above 
studies (Fig 6), a peripheral iridecto- 
my was performed in both eyes. The 
postoperative course of both eyes was 
uneventful. 

Effect of Iridectomy. — Intraocu- 
lar pressures after iridectomies are 
shown in Fig 7. Postoperatively, ten- 
sions ranged from 18 to 26 mm Hg 
OD and 11 to 34 mm Hg OS in the 
unmedicated state (follow-up period 
of 15 months). The angles were open 
for 360° bilaterally except for a small 
area of peripheral anterior synechia 


near the peripheral iridectomy site in 
the right eye. Following iridectomy, 
the responses of each eye to miosis 
and mydriasis were retested. Applica- 
tion of 1% pilocarpine failed to cause 
any pressure rise, and the angles 
remained open with l-mm muiotic 
pupils. 

Dilation of each 
change the areas of the anterior 
chamber angles visible on gonioscopy 
or the outflow facility values as com- 


pared with those of the unmedicated 
Sam 


state. 
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Fig 7.— Intraocular pressure of proband; individual values before and after peripheral iridectomy. 


Table 1.—Anterior Chamber and Lens Measurements in Normal Subjects 
and Proband With Marchesani Syndrome 


Proband 


Normal Subjects 


21.7-26.0 
(mean, 23.7) 


Measurements* 
Axial length 


Anterior chamber depth 
Preoperative 
Postoperative 

Upright 
Supine 
Lens 


Saggital diameter 3,.71+0.26 
Equatorial diameter 8.677 


Calculated lens volume 91 cu mm 91 cu mm 163 cu mmt 


3.18+0.11 


S1820.1) 
3.182 0.11 





*All measurements are in millimeters. 
+Ages 20 to 29. 


Table 2.—Intraocular pressure, Tonography, Gonioscopy, and Pupil Size in 
-Proband With Marchesani Syndrome Before Iridectomy on Both Eyes 


IOP, Tonography 


(mm Hg) C Value* Gonioscopy Pupil Size, mm 
Unmedicated 
OD GR | 270° 
closed in areas 
OS GR O 360° 


closed in areas 


Pilocarpine provocative test? 
OD 18— 33 
19— 43 
» 20— 33 
: Mydriasis: 
OD GR III-IV 360° 
OS GR III 360° 


Closed 360° 
Closed 360° 
Closed 360° 





*C value is outflow facility. 
t1% pilocarpine applied three times to each eye separately. 
mæ 10% phenylephrine and 1% cyclopentolate applied three times to each eye separately. 
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Comment 

Autosomal recessive inheritance 
was suggested in the previously de- 
scribed pedigree. Two large groups, 
one of 21 Marchesani syndrome fami- 
lies with 58 affected members and 
another of 19 families with 38 affect- 
ed members, also had an autosomal 
recessive pattern of inheritance.” 
Only two kindreds exhibited a domi- 
nant mode of inheritance.‘ 

The glaucoma of Marchesani syn- 
drome has not been studied in detail, 
and it yet may yield important clues 
for an understanding of the anatomi- 
cal relationship of the lens to the iris 
and the mechanism of angle-closure 
glaucoma in general. Urbanek, in 
1930, reported a myopic child with 
spherical lenses and glaucoma in 
whom the administration of pilocar- 
pine caused an acute rise in IOP 
while dilation of the pupils lowered 
the tension. He coined the term “in- 
verse juvenile glaucoma” to describe 
this phenomenon. His description, 
however, did not include the habitus 
of the patient, and it is not possible to 
determine if the patient had Mar- 
chesani syndrome. 

Many cases of Marchesani syn- 
drome have demonstrated this “in- 
verse glaucoma” after instillation of 
miotics,*®7:13-15 but it appears that the 
effect occurs only in eyes without dis- 
located lenses. Other authors have 
reported no rise in pressure after 
administration of miotics to eyes of 
patients who have Marchesani syn- 
drome.*''*:'® However, as noted by 
Blaxter, all of these eyes had par- 
tially or fully dislocated lenses." 
Blaxter'® reported three patients with 
microspherophakia, all of whom 
showed “inverse glaucoma.” In one 
eye, the IOP was controlled after pe- 
ripheral iridectomy during the four- 
year period of follow-up. Another eye 
was controlled medically by applica- 
tion of atropine and dilation. The suc- 
cess of bilateral peripheral iridecto- 
mies in a third patient (who did not 
have Marchesani syndrome) was 
terminated when the lenses dislocat- 
ed anteriorly and blocked the iridec-, 
tomies, resulting in a precipitous bi- 
lateral increase in IOP. 

Other reports of IOP normalization 
after iridectomy are available.7'" A 
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patient who had Marchesani syn- 
drome and narrow anterior chamber 
angles whose case was reported by 
Levy and Anderson! had peripheral 
iridectomy, which lowered the IOP. 
Peripheral iridectomy was only par- 
tially successful in controlling pres- 
sure in the second eye, which had 
extensive peripheral anterior syne- 
chia preoperatively. In that eye, vis- 
ual field loss progressed after iridec- 
tomy. 

Increased IOP with miosis and its 
reversal by mydriasis was found in 
our proband. Observation of the lens, 
iris, and anterior chamber during 
miosis showed that the iris was tent- 
ed over and was tightly applied to the 
anterior lens surface. This led to the 
ballooning of the peripheral iris 
(bombé) and closure of the anterior 
chamber angles. It appeared that the 
relatively greater area of iris—lens 
contact during miosis, was due to the 
anteriorly positioned lens and that 
this abnormal contact caused in- 
creased resistance to the flow of 
aqueous from the posterior to the 
anterior chamber. Iris bombé result- 
ed from an iris-lens contact pupillary 
block. These observations are further 
supported by the opening of the ante- 
rior chamber angle and increased 
outflow facilities with dilated pupils 
that prevented iris-lens contact. 
Miosis failed to provoke a rise in IOP 
or closure of the anterior chamber 
angle after a free communication 
between posterior and anterior cham- 
bers was established by peripheral 
iridectomy. 

After iridectomy, although miosis 
constricted the pupil and the central 
iris was in contact with the lens in a 
large area, the peripheral plane of the 
iris was concave and the anterior 
chamber angles remained open. 
Chandler" states that the relatively 
long and loose zonules allow the lens 
to come into close contact with the 
pupil and thus to hinder the passage 
of aqueous from the posterior to the 
anterior chamber. The anterior 
chamber becomes very shallow, the 
„angle closes, and tension rises. The 
ultrasound and pachometry measure- 
ments in the proband indicate that 
anterior position of the lenses is an 
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anatomical abnormality of the Mar- 
chesani syndrome. It is of interest, 
however, that the proband’s ampli- 
tude of accommodation was within 
normal limits. Thus, the mechanical 
relationship between the ciliary mus- 
cle, zonules, and lens did not appear 
to be affected. 

In the Marchesani syndrome, while 
the angles of the anterior chamber 
appear open by gonioscopy, abnor- 
malities of the filtering trabeculum, 
either acquired or congenital, may 
exist. Feiler-Ofry et al'* described 
an entire family with abnormalities 
of the anterior chamber angles, one 
of whom had Marchesani syndrome 
with luxated lenses and glauco- 
ma. Chamber angle anomalies also 
occur in the Marfan syndrome, a hypo- 
plastic mesodermal dysgenesis,'*?° 
as well as in other connective tissue 
disorders.?! It is possible that in 
Marchesani syndrome, congenital or 
acquired trabeculum damage may 
result in increased IOP after iridecto- 
my. Our observations and those in 
other well-documented reports indi- 
cate that early iridectomy relieves 
angle closure in eyes of patients who 
have Marchesani syndrome. Long- 
term follow-up of patients with this 
syndrome who have had iridectomy is 
needed to determine the effects on 
IOP and whether cupping of the optic 
discs develops or progresses. Perhaps, 
rapid damage to the optic nerve head 
or visual field loss does not occur in 
the Marchesani syndrome with con- 
tact pupillary block due to the tran- 
sient nature of the high IOP. 

The effects of mydriatics in reliev- 
ing pupillary-block  angle-closure 
(glaucoma) in the Marchesani syn- 
drome have not been emphasized in 
the past. We believe long-term ad- 
ministration of mydriatics can be of 
great use in the treatment of Mar- 
chesani syndrome if iridectomy is 
refused. Drugs such as 1% cyclopento- 
late and 10% phenylephrine, as were 
used in the proband, affect the closure 
of the angles by their mydriatic, and 
not by cycloplegic, effects. When the 
pupil was dilated and the lens not in 
contact with the iris, pupillary block 
was relieved and the angles were 
opened. 





This study was supported in part by grant EY 
24-13 from the Public Health Service, grant EY id 
00703 01 from the National Eye Institute, and 
the Berolzheimer Fund to the University of Illi- 
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Calendar of Events 


Neuro-ophthalmology Course, Bascom-Palmer Eye Institute, Key Biscayne, Fla 


21 American Board of Ophthalmology, Written Examinations (held in cities throughout the 


country) 

25-26 
28-31 

Feb 10-16 
14-16 
March 7-9 
18-20 


Puget Sound Academy of Ophthalmology, Seattle 
Colorado Midwinter Seminar in Ophthalmology, Aspen, Colo 

American Society of Contemporary Ophthalmology, Annual Meeting, Miami Beach, Fla 
Wills Eye Hospital, 26th Annual Clinical Conference, Philadelphia 

Advances in Vitreous Surgery, University of California, San Francisco 

Symposium on Plastic Surgery in the Orbital Region, American Society of Plastic and 


Reconstructive Surgeons, Inc., Dallas 


23-26 


Center, Brooklyn, NY 


27-28 
Carville, La 
April 7-12 


- May 2-3 


Course in Microsurgery of the Eye, State University of New York, Downstate Medical 
Seminar on Hansen Disease for Ophthalmologists, Public Health Service Hospital, 
Ophthalmic Plastic and Corneal Surgery Symposium, Bascom Palmer Eye Institute, 


Miami Beach, Fla 
Jules Stein Eye Institute, Annual Postgraduate Seminar, Los Angeles 


3-4 Washington Hospital Center Glaucoma Symposium, Washington, DC 
5-8 American Board of Ophthalmology, Oral Examinations, Philadelphia 


24-25 


Impaired Vision and Blindness, Paris 


Puget Sound Academy of 
Ophthalmology. — The annual presi- 
dent’s meeting will be held on Jan 25 
and 26, 1974, in Seattle. The theme of 
the meeting will be maculopathies 
and retinal detachment. Guest speak- 
ers will be Drs. Robert Brockhurst, 
Matthew Davis, William Knobloch, 
Francis L'Esperance, Hunter .Little, 
and Michael Shea. For further infor- 
mation, write to Charles E. Boylan, 
MD, 1601-16th Ave, Seattle 98122. 


Appointments to Eye Institute of 
New York Medical College.—The 
Department of Ophthalmology of the 
New York Medical College an- 
nounces that Dr. Miles A. Galin has 
assumed full-time responsibility as 
director of research as well as plan- 
ning coordinator for the creation of 
the Eye Institute on the Westchester 
Campus at Valhalla, NY. 

Dr. Kenneth R. Barasch has been 
designated chairman of the Executive 
«Committee, which administers the 
department. Dr. Irving Baras has 
been appointed director of the Extra- 
ocular Motility Section. Dr. Thomas 
Poole will direct the Retina Service 
and the Fluorescein Photography 


| ap Section. 
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The New York Ophthalmological 
Foundation Has awarded the Depart- 
ment of Ophthalmology a grant of 
$150,000 as an initial payment to- 
ward the department’s expansion in 


Westchester County and New York. 


Third International Orthoptic 
Congress. —The Third International 
Orthoptic Congress will be held in 
Boston, Massachusetts, July 1-3, 
1975. Further information may be 
obtained from the congress office, 6 
Beacon St, Suite 620, Boston 02108. 

Those interested in presenting 
papers and films are asked to write to 
the chairperson of the Scientific 
Committee, Ms. J. Mein, Orthoptic 
Department, the Hallamshire Hospi- 
tal, Glossop Road, Shieffield S10 2JF, 
United Kingdom. 


Course in Contact Lens Fit- 
ting. —In 1974, the Rudolph Ellender 
Medical Foundation, Inc., will be pre- 
senting its 14th annual instructional 
course in contact lens fitting by the 
ophthalmologist (an American Medi- 
cal Association-approved course in 
continuing medical education). 

The course will be held Feb 22-24, 
1974, just prior to the Mardi Gras 


International Association for Prevention of Blindness, Conference on the Prevention of 


season in New Orleans. Mardi Gras 
Day is Feb 26, and special] convention 
rates at the Fairmont-Roosevelt Ho- 
tel in New Orleans will prevail 
through Feb 26, 1974. = 

Our panelists will be James V. 
Aquavella, MD, Rochester, NY; Jos. 
A. Baldone, MD, New Orleans; Ches- 
ter J. Black, MD, Elmhurst, Ill; Her- 
schell H. Boyd, MD, Bellevue, Wash; 
Ellis Gruber, MD, Rochester, NY; 
Jack Hartstein, MD, St. Louis; Whit- 
ney G. Sampson, MD, Houston; Ed- 
ward Shaw, MD, Gainesville, Fla; 
Norman O. Stahl, MD, Great Neck, 
NY. 


Pediatric Ophthalmology Sym- 
posium.—The Fifth Annual Pediat- 
ric Ophthalmology Symposium spon- 
sored by the LAC/USC Medical Cen- 
ter and the Costenbader Alumni Soci- 
ety will be held March 19-24, 1974, at 
the Century Plaza Hotel, Los Angeles 
(Century City). | 

Principal speakers will include 
Drs. Leonard Apt, Robert Ellsworth, 
Arthur Jampolsky, Philip Knapp,’ 
Kar] Ossoinig, Marshall Parks, Mar- 
vin-Quickert, and William Spencer. 

For further information, direct 
inquiries to Philip C. Diorio, MD, 
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Department of Ophthalmology, 
LAC/USC Medical Center, Box 568, 
1200 N State St, Los Angeles 90033. 


International Association for 
Prevention of Blindness.—A Con- 
ference on the Prevention of Impaired 
Vision and Blindness sponsored by 
the International Association for the 
Prevention of Blindness will be held 
May 24-25, 1974, in Paris. Papers 
will be presented by a panel of distin- 
guished international speakers. For 
information concerning registration, 
contact Dr. William S. Hunter, Treas- 
urer, 176 St. George St, Toronto 5. 


New Orleans Academy of 
Ophthalmology.—The New Orleans 
Academy of Ophthalmology will hold 
its 23rd annual Symposium Course 
on Glaucoma at the Fairmont-Roose- 
velt Hotel in New Orleans, March 2- 
6, 1974. Guest speakers will include 
Douglas Anderson, MD; Stephen 
Drance, MD; Miles Galin, MD; John 
Lynn, MD; Steven Podos, MD; Ken- 
neth Richardson, MD; and Robert 
Shaffer, MD. For additional informa- 
tion and registration forms, contact 
James V. Palmer, Jr., Executive Sec- 
retary, New Orleans Academy of 
Ophthalmology, 515 Audubon Bldg, 
931 Canal St, New Orleans 70112. 


Research to Prevent Blindness 
Trustees Award.—At the annual 
convention of the American Academy 
of Ophthalmology and Otolaryngolo- 
gy, the Research to Prevent Blind- 
ness Trustees Award and $25,000 
prize were presented to Dr. Algernon 
B. Reese of New York. The award was 
established in 1966 to recognize ex- 
traordinary scientific contributions to 
the saving of sight. 

Dr. Reese, consulting ophthalmolo- 
gist at the Columbia-Presbyterian 
Medical Center, with which he has 
been associated since 1932, is an in- 
ternationally recognized leader in 
ophthalmic pathology. The developer 
of the Tumor Clinic at the Edward S. 
Harkness Eye Institute of Columbia, 
Dr. Reese is considered the world’s 
foremost authority on tumors of the 
eye, and especially on retinoblasto- 
ma. 


Jules Stein Eye Institute.—The 
eAnnual Postgraduate Seminar of the 
Jules Stein Eye Institute will be held 
on May 2 and 3, 1974, at the Univer- 
sity of California, Los Angeles. 

The Fifth Jules Stein Lecture will 
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be delivered by Dr. Irving H. Leopold. 
Cochairmen of the program are Leon- 
ard Apt, MD, and Bradley R. Straats- 
ma, MD. The guest faculty will in- 
clude Drs. Philip Ellis, William Hav- 
ener, and Kenneth Richardson. 

The theme of the seminar will be 
ocular pharmacology and thera- 
peutics. Featured will be a practical 
approach to the common problems 
encountered by the practitioner, as 
well as a panel discussion. 

Enrollment will be limited. For fur- 
ther information, contact Leonard 
Apt, MD, Course Director, Jules 
Stein Eye Institute, UCLA School of 
Medicine, Los Angeles 90024. 


Israel Prize of Medicine. — Pro- 
fessor Dr. Richard Stein, professor 
and chairman of ophthalmology at 
the Tel Aviv University Medical 
School, was awarded the Israel Prize 
of Medicine at the 25th Independence 
Day of the state of Israel. 


Wills Eye Hospital.—The 26th 
Annual Clinical Conference of the 
Wills Eye Hospital will be held at the 
Bellevue Stratford Hotel, Philadel- 
phia, Feb 14-16, 1974. 

Dr. John C. Mustarde of Glasgow, 
Scotland, will deliver the Bedell Lec- 
ture. Symposia are planned in emer- 
gency eye care, management of dia- 
betic retinopathy, and management 
of the aging eye and adnexa. In addi- 
tion, there will be workshops in re- 
fraction, glaucoma, neurology, the 
cornea, microsurgery, the retina, and 
plastic surgery. 

Further information may be ob- 
tained by writing to Owen Belmont, 
MD, 5723 N Park Ave, Philadelphia 
19141. 


Glaucoma Symposium. — The De- 
partment of Ophthalmology of the 
Washington Hospital Center will 
sponsor a two-day symposium on May 
3 and 4, 1974. Dr. Harold G. Scheie 
will be the guest of honor, and the 
faculty will include Drs. Mansour 
Armaly, Ralph Kirsch, Stephen Po- 
dos, Elmer Ballintine, Ben Fine, Lor- 
enz Zimmerman, Carl Kupfer, Ken- 
neth Simon, and Melvin Alper. For 
further information, contact Melvin 
G. Alper, MD, Chairman, Depart- 
ment of Ophthalmology, Washington 
Hospital Center, 110 Irving St NW, 
Washington, DC 20010. 
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Simplified Diagnosis in y 
Vertical Strabismus 


To the Editor. —Bielschowsky! was 
the first to recognize the value of us- 
ing a head-tilt test in the diagnosis of 
oblique muscle palsy. It remained for 
Parks? to clarify the considerable con- 
fusion that developed by explaining 
the role of the superior and inferior 
recti, as well as that of the oblique 
muscles, in the mechanism of hyper- 
tropia. Parks? referred to these eight 
muscles as “cyclovertical muscles” 
and described a three-step test that í 
can be used to identify the paretic 
muscle. 

Further discussions on cycloverti- 
cal strabismus can be found in two 
articles by Hardesty.** It is not the 
intention of this letter to detail ma- 
terial already adequately covered. 
Instead, a simplified approach to di- 
agnosis of the paretic cyclovertical 
muscle is proposed. 

When a hypertropia due to a paret- 
ic muscle exists, any of the eight cy- 
clovertical muscles may be at fault. 
These are the superior and inferior 
recti and the superior and inferior 
oblique muscles of each eye. To iden- 
tify the offending muscle with the use 
of Parks’s three-step method, the ob- 
server first notes which eye has the 
hypertropia in primary gaze. This 
reduces the selection of muscles from 
eight to four, namely, the ipsilateral 
inferior rectus or superior oblique 
muscle, or the contralateral superior 
rectus or inferior oblique muscle. á 

Second, the observer measures the 
hypertropia in right and left gaze. If 
the hypertropia is worse on gaze to 
the same side as the hypertropia in 
primary gaze, the affected muscle is 
an inferior muscle. If it is worse on 
contralateral gaze, it is a superior 
muscle. 

Third, the observer tilts the head 
fully to the left or right, again noting 
the degree of hypertropia. If ipsilater- 
al head tilt produces the greater hy- 
pertropia, then the affected muscle is 
an oblique one. Contralateral tilt lo- 
calizes the muscle as a rectus muscle. . ° 

Thus, the first step isolates the pa- 
retic muscle as a possible four out of 
eight; the second step, as two out of a 
these four (inferior or superior); and 
the final step, as two out of the initial 
four (this time oblique or rectus). Ofa «um 


` 


`~ 
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the two muscles isolated in the final 
step, only one could be inferior or 
superior as isolated in the second 
step. 

The efficient use of the three-step 
test requires either a great deal of 
experience, time to analyze the re- 
sults, a good memory, or a cheater in 
the form of a schematic chart. 

A very simple binary solution that 
correctly describes the results of the 
three steps and defines the diagnosis 
is described in the following para- 
graphs. In this form, it is readily 
applicable to automated computer 
diagnosis at some future date, if it 
were so desired. 

If one arbitrarily assigns the bina- 
ry digit 0 to the right side and 1 to the 
left side, the results of the three-step 
test can be written as a three-digit 
binary number. Since there are eight 
possible three-digit binary numbers, 
each number can define a unique cy- 
clovertical muscle. As an example, if 
a right hypertropia were worse on left 
gaze and right head-tilt, the binary 
code would be 010. 

Once the three-step test is used and 
a proper binary code is assigned, the 
paretic muscle may be determined by 
a table, as shown here, or preferably 
by direct inspection. 

The binary code, describing the 
results of the three-step test and the 
associated paretic muscle, follows: 


Binary Code Affected Muscle 
000 LIO 
001 RIR 
010 RSO 
011 LSR 
100 RSR 
101 LSO 
110 LIR 
111 RIO 


The three digits, reading from left 
to right, describe in turn the results 
of the three-step test for isolated cy- 
clovertical palsy. The digit 0 is used 
for the right side and 1 is used for the 
left. The first digit represents the side 
of hypertropia in primary gaze; the 
second, gaze; and the third, head tilt. 

The method of calculation by which 
the affected muscle is determined fol- 
lows: First, add the digits of the bina- 
ry number. If their sum is an even 
number, then the affected muscle is 
ein the left eye (LEft=Left Even). If 
their sum is odd, the paretic muscle is 
in the right eye. 

If the first and second digits are the 
same, the muscle is inferior. (/psilat- 
eral= Inferior). Otherwise, a superi- 


„øT muscle is involved. 
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If the first and last digits are the 
same, the muscle is an oblique one. 
(Ipsilateral= Oblique; both begin 
with vowels as in the previous in- 
stance.) Otherwise, a rectus muscle 
is involved. 

This method provides a simple way 
of writing down the results of the 
tests and gives the identifying char- 
acteristics of the muscle in proper 
order for transcription. In the tabula- 
tion previously given, 010 describes 
the results of the three steps and 
defines the right superior oblique as 
the offending paretic muscle: 

010 = odd sum = right eye 

01-= different digits = superior 

0-0 = same digits = oblique 

Similarly, 101 describes a left hy- 
pertropia that is worse on right gaze 
and left head-tilt. The code defines 
the left superior oblique. 

101 = even = left 
10-= different digits = superior 
1-1 = same digits = oblique 

Study of the tabulation will reveal 
the simplicity of this approach. 

LCDR Gary P. Topp, MC, USNR 
Bethesda, Md 


The opinions or assertions contained herein 
are the private ones of the author and are not to 
be construed as official or as reflecting the views 
of the Navy Department or of the naval service 
at large. 
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tions, 1956, pp 111-120. 

2. Parks MM: Isolated cyclovertical muscle 
palsy. Arch Ophthalmol 60:1027-1035, 1958. 

3. Hardesty HH: Diagnosis of paretic vertical 
rotators. Am J Ophthalmol 56:811-816, 1963. 

4. Hardesty HH: Diagnosis and surgical treat- 
ment of paretic vertical muscles. Arch Ophthal- 
mol 77:147-156, 1967. 


Madarosis 


To the Editor.—In reviewing the 
article titled “Madarosis in Chronic 
Epinephrine Therapy,” by Drs. Kass, 
Stamper, and Becker in the ARCHIVES 
(88:429, 1972), we were impressed by 
the long list of conditions known 
to cause madarosis. The authors 
point out that certain debilitating 
diseases, such as tuberculosis, syphi- 
lis, and sickle cell anemia, may lead 
to madarosis. We were surprised that 
leprosy was not specifically men- 
tioned in the differential diagnosis of 
this finding. While recently working 
with Project Hope in northeastern 
Brazil, we examined 100 patients 
with known leprosy. We found mada- 
rosis to be the most common type of 
ocular involvement, occurring in the 
brows in 59% and in the cilia in 44%. 


Most other studies quote a similarly 
high incidence of madarosis in lepro- 
sy. It was recently pointed out at the 
Annual Symposium on Ocular Lepro- 
sy in Carville, La, that there are al- 
most 3,000 cases of leprosy in the 
United States. The extensive list 
compiled by the authors should in- 
clude leprosy as the disease most fre- 
quently associated with madarosis. 
JERRY A. SHIELDS, MD 
GEORGE O. WarING III, MD 
Philadelphia 


Hyperopia in Diabetes 


To the Editor.—Marmor has re- 
cently reported in the ARCHIVES (89: 
419, 1973) an interesting case of tran- 
sient hyperopia in diabetes. In his 
comment on the refractive changes, 
Dr. Marmor correctly states that 
the refractive and accommodative 
changes in diabetes are poorly under- 
stood. A mechanism described by me 
in the American Journal of Optome- 
try and Archives of American Acade- 
my of Optometry (50:108, 1973) ex- 
plains the refractive changes that 
have been reported in diabetes. I will 
not elaborate the complete mecha- 
nism here; however, I think there is a 
simple explanation for the changes 
Dr. Marmor observed. 

If we assume for the time being 
that the patient was essentially 
emmetropic upon admission to the 
hospital, ie, the hyperopia developed 
after treatment had begun, the hy- 
peropia probably developed as a re- 
sult of rehydration of the lens. This 
hydration would have occurred as a 
result of the osmotic imbalance cre- 
ated by the high concentrations of 
sorbitol and fructose in the lens rela- 
tive to their concentrations in the 
aqueous. The water entering the lens 
would result in a lowering of the re- 
fractive index and an overall decrease 
in power. This would produce the in- 
creased hyperopia that gradually 
diminished as the osmotic balance 
was restored, and the lens returned to 
its normally hydrated condition. 

A possibility that Marmor and 
most other authors have failed to rec- 
ognize, however, is that the patient 
was hyperopic upon admission to the 
hospital. This hyperopia could have 
developed gradually as the blood glu-* 
cose level increased. Again, the hy- 
peropia would be produced as a result 
of the osmotic imbalance created by 
the accumulation of fructose and sor- 
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bitol in the lens. Hydration of the lens 
could occur before treatment if the 
patient was not suffering from the 
dehydration that occurs in the later 
stages of diabetes. In a young person 
with normal accommodative ampli- 
tude, this gradual increase in hypero- 
pia would probably go unnoticed, 
becoming a problem only when the 
accommodative amplitude was sig- 
nificantly decreased. 

Review of the literature will indi- 
cate that almost all reports of refrac- 
tive changes in diabetes deal with 
patients who have been hospitalized 
for treatment. There is in these re- 
ports a striking lack of information 
about the patients’ refractive status 
at the time of admission or prior to 
admission. Without this information, 
it is difficult to accurately interpret 
the changes that occur after treat- 
ment has started. 

It is important to recognize the pos- 
sibility that an increase in hyperopia 
can occur in the early stages of diabe- 
tes and may be present before any of 
the other symptoms occur. Reliance 
on the classic reports of myopia with 
hyperglycemia may allow early dia- 
betic patients to go undetected by the 
practitioner. 

JEFFREY T. KELLER, OD 
Birmingham, Ala 


Reply 


To the Editor.— Previous authors 
have disagreed on how the blood glu- 
cose affects the refractive state of the 
lens.'? The mechanism probably in- 
volves a number of factors including 
the level and speed of cortical and 
nuclear hydration, the overall lens 
shape, and the lens position. Defini- 
tive experimental data are not yet 
available. It is interesting to specu- 
late on mechanisms as Keller does in 
the paper to which he refers, but I am 
not yet convinced by any “simple ex- 
planation.” 

There are many descriptions in the 

_ literature of new diabetics who have 
not been hospitalized or who have 
been studied from the time of diagno- 
sis.*” If pretreatment hyperopia were 
common, one would expect more re- 
ports of it, especially in adults who 
would be symptomatic. On the other 

ehand, few authors have analyzed 
early and asymptomatic refractive 
changes in diabetes, and I agree with 
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Keller that the practitioner should 
think of diabetes as a cause of any 
acute refractive change (including 
astigmatism). 

Regarding my case, I cannot ex- 
clude the possibility of preadmission 
hyperopia. However, it would seem 
puzzling to me that treatment could 
derange his intraocular physiology 
enough to paralyze accomodation 
without causing some refractive 
change as well. The present litera- 
ture suggests that accomodative loss 
is usually accompanied by a relative 
hyperopia.!* 

MICHAEL F. MARMOR, MD 
Boston 

1. Duke-Elder S, Abrams D: Ophthalmic op- 
tics and refraction, in Duke-Elder S (ed): System 
of Ophthalmology. London, Henry Kimpton 
Medical Publisher & Bookseller, 1970, vol 5, pp 
367-373, 457-469. 

2. Caird FI, Pirie A, Ramsell TG: Diabetes 
and the Eye. Oxford, Blackwell Scientific Publi- 
cations, 1969. 

3. Granström KO: Refraktionsveranderungen 
bei diabetes mellitus. Acta Ophthalmol 11:1-160, 
1933. 


Comment on Schwartz’s Study 


To the Editor.—In his excellent ar- 
ticle in the April 1973 issue of the 
ARCHIVES, Dr. Bernard Schwartz 
emphasized the importance of evalu- 
ating and recording not only the ex- 
tent of the optic cup but the pallor as 
well. The importance of these two ob- 
servations in following glaucoma pa- 
tients is certainly without question. 
Dr. Schwartz suggests that stereo- 
photography of the discs is the best 
way of recording these observations. 
Lacking availability of stereo-pho- 
tography, he recommends a scheme of 
drawing the optic nerves to depict the 
cupped areas and the pallor. 

As a practical matter, neither of 
these two methods is entirely satis- 
factory for the practitioner. Stereo- 
photographs require that these be 
available, with a satisfactory stereo- 
viewer, at the time of the visit of each 
glaucoma patient. This probably en- 
tails double filing and possible delays 
in examining each glaucoma patient. 
Drawings are not very satisfactory 
either because of the inability of most 
of us to accurately record our observa- 
tions as well as to indicate degrees of 
pallor. 

We would like to recommend a 
third alternative that perhaps falls 
between the above two in accuracy of 


recording the optic cup but that gives 
excellent recording of the pallor. For 
the past year, we have been taking 
color prints of the optic discs of all 
glaucoma patients and placing these 
photographs directly on the patient’s 
record. These photographs can be tak- 
en with any fundus camera easily. 
(We use a neutral density filter in the 
Zeiss Fundus Flash II camera be- 
cause the speed of color negative film 
is too great to obtain good exposure 
with this system.) We now have ex- 
cellent color contrast of the discs, 
which can be easily compared on sub- 
sequent visits. In addition, we believe 
that having the prints right on the 
patient’s record facilitates their use 
and makes up for whatever we lose in 
not having the better depth appreci- 
ation of stereo-photographs. 
LEONARD Flom, MD 
A. D. PEARLSTONE, MD 
Puitire M. Gaynes, MD 
Fairfield, Conn 


Anterior Chamber Shallowing 


To the Editor.—I have read the 
paper by Abramson et al titled “Pilo- 
carpine: Effect on the Anterior Cham- 
ber and Lens Thickness” (87:618, 
1972). The author states that Dr. 
Wilkie and I found the peak of ante- 
rior chamber shallowing to occur 
three hours after instillation of 2% 
and 4% pilocarpine. I would like to 
draw their attention to the fact that 
our figures show that the peak of 
shallowing occurred one hour follow- 
ing the instillation. Our data there- 
fore correspond to theirs, but they are 
right that we did not record any ear- 
lier than one hour. Maximal changes 
might therefore have occurred prior 
to our first reading. 

STEPHEN M. DrANcE, MD 
Vancouver, British 
Columbia, Canada 


Reply 


To the Editor.—In reply to the let- 
ter by Dr. Drance about our paper, we 
wish to thank him for correcting us. 
We had misinterpreted Fig 2 and 3 
in the paper he and Dr. Wilkie wrote, 
“The Effects of Miotics on Anterior- 
Chamber Depth (Am J Ophthalmol, 
68:78, 1969). It was a pleasure for us 
to reread their excellent paper again. 

Davin H. ABramson, MD 
New York 
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Fundus Fluorescence Photography see Fluo- 
rescence Angiography 

Fundus Oculi 

congenital hyphemia [Friedman], 405 (No) 

ocular fundus immediately after cataract extrac- 
tion [Kirsch], 460 (De) 

ocular fundus in acute Leber optic neuropathy 
[Smith], 349 (No) 


Fungi 


lid le- 


P Mbconjunctival nodules after amphotericin B in- 


jection [Bell], 402 (No) 
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G 


Gases 

octafluorocyclobutane and other gases for vitre- 
ous replacement [Vygantas], 235 (Se) 

Genetics 

hereditary vertical nystagmus [Marmor], 107 
(Au) 

twin study on ocular pressure following topi- 
cally applied dexamethasone. II. inheritance 
of variation in pressure response [Schwartz], 
281 (Oc) 

Glare Sensitivity 

corneal hydration, visual acuity, and glare sen- 
sitivity [Lançon], 227 (Se) 

Glaucoma see also Intraocular Pressure 

annual review [Armaly], 485 (De) 

anterior chamber depth in angle-closure glauco- 
ma [Vargas], 438 (De) 

bilateral meningococcal endophthalmitis [Jen- 
sen], 396 (No) 

choroidal detachment (corres. ) 


[Chopdar], 346 


(Oc) 

intermittent glaucomatous excavation § [Neu- 
mann], 64 (Jy) 

laser iridectomy therapy of glaucoma [Beck- 
man ], 453 (De) 

neodymium laser cyclocoagulation [Beckman], 
27 (Jy) 

pupillary-block glaucoma in the Marchesani 
syndrome [Willi], 504 (De) 

surgical management of iris bombé [Curran], 
464 (De) 


thymoxamine therapy for angle-closure glauco- 
ma [Halasa], 177 (Se) 

total keratoplasty [Ticho], 104 (Au) 

Glaucoma, Congenital 

technique of direct goniotomy [Fernandez], 305 
(Oc) 

Globulins 

afferent arc of the corneal immunologic reac- 
tion. II. local and systemic response to bovine 
y-globulin [Smolin], 231 (Se) 

Glycerin 

choroidal detachment (corres.) 
(Og) 

Goiter, Exophthalmic 

optic neuropathy of Graves disease, hyperthy- 


[Chopdar], 346 


roidism, and ocular myasthenia gravis 
[Cohen], 131 (Au) 

Gonioscopy 

technique of direct goniotomy [Fernández], 
305 (Oc) 

Government 


toward a cure for eye cancers [Albert], 89 (Au) 
Graves Disease see Goiter, Exophthalmic 


H 


Heart 

Schmid-Fraccaro syndrome (‘‘cat’s eye” syn- 
drome) [Petersen], 287 (Oc) 

Hemagglutination Tests 

immune adherence hemagglutination test for 
toxoplasmosis [Shimada], 372 (No) 

Hemianopsia 

roentgen diagnosis vs visual field [Huber], 1 
(Jy) 

Hemolytic Disease of Newborn see Erythro- 
blastosis, Fetal 

Hemorrhage, Retinal see Retinal Hemorrhage 

Heparin 

atheromatous plaques of the retinal blood ves- 
sels [Brownstein], 49 (Jy) 

ocular changes in the generalized Shwartzman 
reaction [Howes], 218 (Se) 

Heredity see Genetics 

Herpes Simplex Ocular see Keratitis, Dendrit- 
ic 

Herpes Simplex Virus see Herpesvirus Homi- 
nis 

Herpesvirus Hominis 

chronic ulcerative keratitis caused by herpes 
simplex virus [Font], 382 (No) 

comparison of types 1 and 2 Herpesvirus homi- 
nis infection of rabbit eyes. I. clinical mani- 
festations [Oh], 473 (De), II. histopathologic 
and virologic studies [Stevens], 477 (De) 

dendritic lesions in herpes zoster ophthalmicus 
[Piebenga], 268 (Oc) 


Herpes Zoster, Ocular 

dendritic lesions in herpes zoster ophthalmicus 
[ Piebenga], 268 (Oc) 

Heterochromia see Pigmentation Disorders 

Hexadecadrol see Dexamethasone 


Histoplasmosis 

granulomatous choroiditis in a case of dissemi- 
nated histoplasmosis [Klintworth], 45 (Jy) 

Holography ; 

holographic filter to negate the effect of cataract 
[Miller], 323 (Oc) 


Hyperbaric Oxygenatlon 
retinal detachment, and 
| Freilich], 90 (Au) 


Hypercholesteremia 
atheromatous plaques of the retinal blood ves- 
sels [Brownstein], 49 (Jy) 


Hypertension 
atheromatous plaques of the retinal blood ves- 
sels [Brownstein], 49 (Jy) 


Hyperthyroidism 

optic neuropathy of Graves disease, hyperthy- 
roidism, and ocular myasthenia gravis 
[Cohen], 131 (Au) 

Hyphema 

effect of binocular and monocular patching on 
eye movements [Adams], 117 (Au) 

Hyphemia, Congenital 

congenital hyphemia [Friedman], 405 (No) 


sickle cell anemia 


Icterus Gravis Neonatorum see Erythroblas- 
tosis, Fetal 

Idoxuridine 

dendritic lesions in herpes zoster ophthalmicus 
[ Piebenga], 268 (Oc) 

Immunology 

afferent arc of the corneal immunologic reac- 
tion. II. local and systemic response to bovine 
y-globulin [Smolin], 231 (Se) 

Inclusion Bodies, Viral 

chronic ulcerative keratitis caused by herpes 
simplex virus [Font], 382 (No) 

Indians, North American 

eye disease among American Indians of the 
southwest. II. trachoma [Bettman], 440 (De) 

inflammation 

bilateral meningococcal endophthalmitis 
sen], 396 (No) 

postoperative endophthalmitis following cataract 
surgery [Christy], 361 (No) 

intraocular Pressure 

choroidal detachment (corres.) 
(Oc) 

pressure effect on ERG and optic nerve conduc- 
tion of visual impulse [Gerstle], 121 (Au) 

short-term effect of intraocular pressure eleva- 
tion on the human electroretinogram [Sipper- 
ley], 358 (No) 

twin study on ocular pressure following topi- 
cally applied dexamethasone. II. inheritance 
of variation in pressure response [Schwartz], 
281 (Oc) 

Iris 

heterochromia iridum with coloboma of the 
optic disc [Drews], 437 (De) 

iris abscess simulating malignant melanoma 
[Gass], 300 (Oc) 

laser iridectomy therapy of glaucoma [Beck- 
man], 453 (De) 

quantification of iris translucency in albinism 
[ Wirtschafter], 274 (Oc) 

surgical management of iris bombé 
464 (De) 

total keratoplasty [Ticho], 104 (Au) 


Isotopes see Radioisotopes 
IUDR see Idoxuridine 


[ Jen- 


[Chopdar], 346 


[Curran], 


K 


Keratitis 

chronic ulcerative keratitis caused by herpes 
simplex virus [Font], 382 (No) 

complications in use of soft contact lenses in 
corneal disease [Dohlman], 367 (No) 

ocular aftermath of Stevens-Johnson syndrome 
[Arstikaitis], 376 (No) 
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Keratitis, Dendritic 
dendritic lesions in herpes zoster ophthalmicus 
[ Pienbenga], 268 (Oc) 


iris abscess simulating malignant melanoma 
[Gass], 300 (Oc) 

Keratoconjunctivitis 

corneal perforations in Sjögren syndrome 


[Gudas], 470 (De) 
diffuse subepithelial infiltrates of epidemic kera- 


. toconjunctivitis, feature photo [Schneider], 
407 (No) 

sicca induced by phenazopyridine in dogs 
[Bryan], 310 (Oc) 

Keratography 


comments on Donaldson’s new instrument for 
keratography (corres.) [Clark], 345 (Oc) 

Keratoplasty see Cornea, Transplantation 

Keratosis Follicularis 

ocular findings in a kindred with Kyrle disease 
[Tessler], 278 (Oc) 

Kyrle Diseases 

ocular findings in a kindred with Kyrle disease 
[Tessler], 278 (Oc) 


L 


Lacrimal Apparatus 
eyelids, lacrimal apparatus, and conjunctiva, 
annual review [Boniuk], 239 (Se) 
keratoconjunctivitis sicca induced by phenazo- 
pyridine in dogs [Bryan], 310 (Oc) 
malignant mixed tumor of the lacrimal gland 
[Waller], 297 (Oc) 
Lacrimal Duct Obstruction 
simple taste test for lacrimal obstruction [Horn- 
blass], 435 (De) 
Lasers 
argon laser photocoagulation of choroidal malig- 
nant melanoma [Apple], 97 (Au) 
argon laser photocoagulation of proliferative 
sickle retinopathy [Goldberg], 35 (Jy) 
exudative senile maculopathy. I. results of 
argon laser treatment [Schatz], 183 (Se), II. 
complications of argon laser treatment 
[Schatz], 197 (Se) 
laser iridectomy therapy of glaucoma [Beck- 
` man], 453 (De) 
neodymium laser cyclocoagulation [Beckman], 
27 (Jy) 
Latin American 
council of  strabismology 
Diaz], 85 (Jy) 
Leber Disease 
ocular fundus in acute Leber optic neuropathy 
[Smith], 349 (No) 
Lens, Crystalline 
annual review [Jaffe], 136 (Au) 
Lens Opacities see Cataract 
Lenses 
accurate gaze position indicator for strabismus 
measurement [Scott], 225 (Se) 
Light 
light-induced increase in amplitude of electro- 
oculogram [Elenius], 60 (Jy) 
Light Coagulation 
argon laser photocoagulation of choroidal malig- 
nant melanoma [Apple], 97 (Au) 
argon laser photocoagulation of proliferative 
sickle retinopathy [Goldberg], 35 (Jy) 
diabetic retinopathy study [Aiello], 347 (No) 
drusen and disciform macular detachment and 
degeneration |Gass], 206 (Se) 
spontaneous disappearance of early postopera- 
tive preretinal retraction [Byer], 133 (Au) 
Light Scattering 
corneal hydration, visual acuity, and glare sen- 
sitivity [Lançon], 227 (Se) 
holographic filter to negate the effect of cataract 
[Miller], 323 (Oc) 
Lymph Nodes 
afferent arc of the corneal immunologic reac- 
tion. II. local and systemic response to bovine 
m y-globulin [Smolin], 231 (Se) 


(corres.) [Prieto- 


Macula Lutea 

exudative senile maculopathy. I. results of 
argon laser treatment [Schatz], 183 (Se), II. 
complications of argon laser treatment 
[Schatz], 197 (Se) 
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Macular Degeneration see Retinal Degenera- 
tion 

Mannitol 

choroidal detachment (corres.) 
(Oc) 

Marchesanl Syndrome 

pupillary-block glaucoma in_ the 
syndrome [Willi], 504 (De) 

Meibomian Glands see Eyelids 

Melanin 

quantification of iris translucency in albinism 
| Wirtschafter], 274 (Oc) 

Melanoma 

argon laser photocoagulation of choroidal malig- 
nant melanoma [Apple], 97 (Au) 

intraocular extension of an epibulbar malignant 
melanoma [Gow], 57 (Jy) 

iris abscess simulating malignant 
[Gass], 300 (Oc) 

radioactive phosphorus for the detection of ocu- 
lar melanomas [Packer], 17 (Jy) 

Mellaril see Thioridazine, Toxicity 


Meningococcal Infections 

bilateral meningococcal endophthalmitis 
sen], 396 (No) 

Mental Disorders 

thioridazine pigmentary retinopathy [Davidorf], 
251 (Se) 

Metastasis see Neoplasms Metastasis 

Microscopy, Electron 

chronic ulcerative keratitis caused by herpes 
simplex virus [Font], 382 (No) 

functional and ultrastructural changes in cryo- 
preserved corneas [Van Horn], 312 (Oc) 

Miotics 

thymoxamine therapy for angle-closure glauco- 
ma |Halasa], 177 (Se) 

Mortality 

related to ophthalmological surgery 
[Moss], (reply) [Smith], 343 (Oc) 

Mucocele 

ophthalmological and radiological findings in 
sphenoidal mucoceles [ Valvassori], 456 (De) 

Muramidase 

human tear lysozyme variables 


(Au) 


Myasthenia Gravis 

ocular responses to corticotropin in myasthenia 
gravis [Cape], 292 (Oc) 

optic neuropathy of Graves disease, hyperthy- 
roidism, and ocular myasthenia gravis 
[Cohen], 131 (Au) 

Myopia 

advances in night vision technology: a pocket- 
scope for patients with retinitis pigmentosa 
[Berson], 427 (De) 

night vision device as an aid for patients with 
retinitis pigmentosa [Berson], 112 (Au) 


[Chopdar], 346 


Marchesani 


melanoma 


Jen- 


(corres. ) 


[Pietsch], 94 


N 


Nasolacrimal Duct see Lacrimal Apparatus 


Neodymium 

laser cyclocoagulation [Beckman], 27 (Jy) 

laser iridectomy therapy of glaucoma [Beck- 
man], 453 (De) 

Neoplasm Metastasis 

malignant mixed tumor of the lacrimal gland 
[Waller], 297 (Oc) 

prognostic importance of choroidal invasion in 
retinoblastoma [Redler], 294 (Oc) 

Nerve Tissue 


nerves pulled out during or after eye surgery 
[Wolter], 432 (De) 

NEWS AND COMMENT 

83 (Jy), 172 (Au), 262 
(No), 509 (De) 

Night Blindness see Nyctalopia 

Nyctalopia 

advances in night vision technology: a pocket- 
scope for patients with retinitis pigmentosa 
[Berson], 427 (De) 

night vision device as an aid for patients with 
retinitis pigmentosa [Berson], 112 (Au) 


(Se), 340 (Oc), 422 


Nylon 

ocular tissue fluids and nylon, virgin silk, and 
collagen sutures [Partridge], 271 (Oc) 

Nystagmus 

evaluation of an objective acuity device | Millo- 
dot], 449 (De) 

hereditary vertical nystagmus 
(Au) 


[Marmor], 107 


O 


OBITUARIES 

Copeland, Jack C., 1900-1973, 263 (Se) 

Vail, Derrick Tilton, 1898-1973 [Dunphy], 337 
(Oc) 

Ocular Fixation see Fixation, Ocular 

Ocular Tenslon see Intraocular Pressure 


Oculomotor Muscles 

division of labor in human extraocular muscle 
[Scott], 319 (Oc) 

inferior oblique weakening procedures [Stager], 
15 (Jy) 

unilateral surgery for inferior oblique overaction 
[Raab], 180 (Se) 


Oculomotor Paralysis 
human eye movements following horizontal rec- 
tus muscle disinsertion [Metz], 265 (Oc) 


Ophthalmic Artery 

short-term effect of intraocular pressure eleva- 
tion on the human electroretinogram |Sipper- 
ley], 358 (No) 

unilateral retinitis pigmentosa [Carr], 21 (Jy) 

Ophthalmodynamometry 

short-term effect of intraocular pressure eleva- 
tion on the human electroretinogram [Sipper- 
ley], 358 (No) 

Ophthalmology, Surgery 

mortality related to ophthalmological surgery 
(corres.) [Moss], (reply) [Smith], 348 (Oc) 

Ophthalmoscopy see also Fundus Oculi 

hew apparatus for video tape recording of fluo- 
rescein angiograms | Yuhasz], 481 (De) 


Optic Chiasm 


roentgen diagnosis vs visual field |Huler], 1 
(Jy) 

Optic Nerve 

heterochromia iridum with coloboma of the 


optic disc [Drews], 437 (De) 

intermittent glaucomatous excavation 
mann], 64 (Jy) 

ocular fundus in acute Leber optic neuropathy 
[Smith], 349 (No) 

optic neuropathy of Graves disease, hyperthy- 
roidism, and ocular myasthenia gravis 
[Cohen], 131 (Au) 

pressure effect on ERG and optic nerve conduc- 
tion of visual impulse [Gerstle], 120 (Au) 

Optic Neuritis 

ocular fundus in acute Leber optic neuropathy 
[Smith], 349 (No) 

Optics 

advances in night vision technology: a pocket- 
scope for patients with retinitis pigmentosa 
| Berson], 427 (De) : 

and visual physiology, annual review [Siegel], 
327 (Oc) 

night vision device as an aid for patients with 
retinitis pigmentosa [Berson], 112 (Au) 

Optics, History 

date mistake (corres.) 
man], 261 (Se) 

Orbicularis Oculi Muscle 


transconjunctival stimulation of 
orbicularis [Miller], 389 (No) 


Orbit 

changes in orbital dimensions following enuclea- 
tion [Apt], 393 (No) 

foreign-body penetration through 
orbital fissure [Merritt], 67 (Jy) 

roentgen diagnosis vs visual field 
(Jy) 

Oxygen Consumption 

functional and ultrastructural changes in cryo- 
preserved corneas [Van Horn], 312 (Oc) 


| Neu- 


[Grom], (reply) [Fish- 


the musculus 


the superior 


[Huber], 1 


Oxygenation, Hyperbaric see Hyperbaric oxy- ~ 


genation 
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Papilloma 

acanthosis nigricans—conjunctival and lid le- 
sions, feature photo [Newman], 259 (Se) 

Pectin Oculi see Retinal Vessels 

Petechiae see Purpura 

Phenazopyridine as 

keratoconjunctivitis sicca induced by phenazopyr- 
idine in dogs [Bryan], 310 (Oc) 

Phorlas see Strabismus 

Phosphorus 

radioactive phosphorus for the detection of ocular 
melanomas [Packer], 17 (Jy) 

Photocoagulation see Light Coagulation 

Pigmentation Disorders 

heterochromia iridum with coloboma of the 
optic dise [Drews], 437 (De) 

Pigments 

quantification of iris translucency in. albinism 
[Wirtschafter], 274 (Oc) 

Pocketscope see Optics ` 

Postoperative Complications 

nerves pulled out during or after eye surgery 
[Wolter], 432 (De) 

Prednisone, Therapeutic Use 

ocular response to corticotropin in myasthenia 
gravis [Cape], 292 (Oc) 

optic neuropathy of Graves disease, hyperthy- 
roidism, and ocular myasthenia gravis 
[Cohen], 131 (Au) 

temporal arteritis, steroid therapy, and pulmo- 
nary emboli [Uriu], 355 (No) 

Prinadol see Phenazopyridine 

Progeria, Adult see Werner Syndrome 

Prognosis 

importance of choroidal invasion in retinoblas- 
toma [Redler], 294 (Oc) 

Ptasis, Eyelid see Blephareptosis 

Pulmonary Embolism 

temporal arteritis, steroid therapy, and pulmo- 
nary emboli [Uriu], 355 (No) 

Punctures 

eye cannula and procedure for controlled mi- 
croinfusion of aspiration of the anterior cham- 
ber [O Rourke], 125 (Au) 

Pupil 

pupillary-block glaucoma in the Marchesani 
syndrome [Willi], 504 (De) 

thymoxamine therapy for angle-closure glauco- 
ma {Halasa], 177 (Se) 

Purpura 

congenital hyphemia [Friedman], 405 (No) 


Q 


Quinine, Toxicity 
electroretinogram changes in acute quinine poi- 
soning [Cibis], 307 (Oc) 


Radiography 

ophthalmological and radiological findings in 
sphenoidal mucoceles [Valvassori], 456 (De) 

roentgen diagnosis vs visual field [Huber], 1 
(Jy) , 

Radioisotopes 

radioactive phosphorus for the detection of ocu- 
lar melanomas [Packer], 17 (Jy) 

Rectus Muscles see Oculomotor Paralysis 

Religion 

physicians and their faith (corres.) [Frazier], 
261 (Se) 

Retina ‘see also Electroretinography 

further observations on foveolar splinter and 
macular wisps [Daily], 102 (Au) 

immune adherence hemagglutination test for 
toxoplasmosis [Shimada], 372 (No) 

ocular fundus immediately after cataract extrac- 


@ “tion [Kirsch], 460 (De) 


uveal effusion [Brockhurst], 399 (No) 
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Retina, Surgery 

B-scan ultrasonography in diagnosis and man- 
‘agement of retinal detachments [Coleman], 
29 (Jy) 

Retinal Artery 

acute blindness in early syphilis [Smith], 256 
(Se) 

argon laser photocoagulation of proliferative 

` sickle retinopathy [Goldberg], 35 (Jy) 

Retinal Degeneration 

drusen and disciform macular detachment and 
degeneration [Gass], 206 (Se) 

further observations on foveolar splinter and 
macular wisps [Daily], 102 (Au) 

Retina! Detachment 

B-sean ultrasonography in diagnosis and man- 
agement of retinal detachments [Coleman], 
29 (Jy) 

drusen and disciform macular detachment and 
degeneration [Gass], 206 (Se) 

effect of binocular and monocular patching on 
eye movements [Adams], 117 (Au) 

episcleral pockets in retinal detachment surgery 
[Spitmas], 466 (De) 

expandable silicone implants for scleral buckling 
[Refojo], 127 (Au) 

hyperbaric oxygen, retinal detachment, and 
sickle cell anemia [Freilich], 90 (Au) 

octafluorocyclobutane and other gases for vitre- 
ous replacement [Vygantas], 235 (Se) 

spontaneous disappearance of early postopera- 
tive preretinal retraction [Byer], 188 (Au) 

uveal effusion [Brockhurst], 399 (No) 

Retinal Diseases 

B-scan ultrasonography in diagnosis and man- 
agement of retinal detachments [Coleman], 
29 (Jy) 

exudative senile maculopathy. I. results of 
argon laser treatment [Schatz], 183 (Se), II. 
complications of argon laser treatment 
[Schatz], 197 (Se) 

thioridazine pigmentary retinopathy {Davidorf], 
251 (Se) 

Retinal Hemorrhage 

congenital hyphemia [Friedman], 405 (No) 

further observations on foveolar splinter and 
macular wisps [Daily], 102 (Au) 

traumatic retinal hemorrhage, 
[Lewis], 502 (De) 

Retinal Pigments 

drusen and disciform macular detachment and 
degeneration [Gass], 206 (Se) 

exudative senile maculopathy. I. results of 
argon laser treatment [Schatz], 183 (Se), II. 
complications of argon laser treatment 
[Schatz], 197 (Se) 

thioridazine pigmentary. retinopathy [Davidorf], 
251 (Se) 

Retinal Vein 

acute blindness in early syphilis [Smith], 256 
(Se) 

Retinal Vessels 

argon laser photocoagulation of proliferative 
sickle retinopathy [Goldberg], 35 (Jy) 

atheromatous plaques of the retinal blood ves- 
sels [Brownstein], 49 (Jy) 

Retinitis Pigmentosa 

advances in night vision technology: a pocket- 
scope for patients with retinitis pigmentosa 
[Berson], 427 (De) 

further observations on foveolar splinter and 
macular wisps [Daily], 102 (Au) 

night vision device as an aid for patients with 
retinitis pigmentosa [Berson], 112 (Au) 

unilateral retinitis pigmentosa [Carr], 21 (Jy) 

Retinoblastoma 

prognostic importance of choroidal invasion in 
retinoblastoma [Redler], 294 (Oc) 

Rhodopsin see Retinal Pigments 

Ribonucleic Acid see RNA 

RNA 

toward a cure for eye cancers [Albert], 89 (Au) 

Rods and Cones see Retinal Pigments 

Roentgenography see Radiography 

Rubber Silicone see Silicone Elastomers 


feature photo 


S 


Saccadic Eye Movements see Eye Movements 


Saccharin 

simple taste test for lacrimal obstruction [Horn- 
blass], 485 (De) 

Schlemm Canal 

expandable silicone implants for scleral bucking 
[Refojo], 127 (Au) J 

technique of direct goniotomy [Fernández], 305 
(Oc) 

Schmid-Fraccaro Syndrome see Coloboma 


Sclera 

cornea and sclera, annual review [Lemp], 408 
(No) 

episcleral pockets in retinal detachment surgery 
[Spitznas], 466 (De) 

hyperbaric oxygen, retinal detachment, 
sickle cell anemia [Freilich], 90 (Au) ` 

irregular astigmatism following episcleral buck- 
ling procedure with the use of silicone rub- 
ber sponges [Burton], 447 (De) 

ocular fundus immediately after cataract extrac- 
tion [Kirsch], 460 (De) 

Sebaceous Gland Neoplasms 

sebaceous carcinoma of lid margin masquerad- 
ing as cutaneous horn [Brauninger], 380 
(No} 

Senescence see Aging 

Short-Wave Therapy see Diathermy 


Shwartzman Phenomenon 

ocular changes in the generalized Shwartzman 
reaction [Howes], 218 (Se) 

Sickle Cell Trait see Anemia, Sickle Cell 


Sillcone Elastomers 

expandable silicone implants for scleral buckling 
[Refojo], 127 (Au) 

irregular astigmatism following episcleral buck- 
ling procedure with the use of silicone rubber 
sponges [Burton], 447 (De) 

Silk 

ocular tissue fluids and nylon, virgin silk, and 
collagen sutures [Partridge], 271 (Oc) 

Sjögren Syndrome 

corneal perforations 
[Gudas], 470 (De) 

Sphenoid Sinus 

ophthalmological and radiological findings in, 
sphenoidal mucoceles [Valvassori], 456 (De) . 

Squint see Strabismus 

Stevens-Johnson Syndrome 

ocular aftermath of Stevens-Johnson syndrome 
fArstikaitis], 376 (No) 

Stimulation, Electric see Electric Stimulation 


Strabismus 

accurate gaze position indicator for strabismus 
measurement [Scott], 225 (Se) 

human eye movements following horizontal rec- 
tus muscle disinsertion [Metz], 265 (Oc) 

strabismus (corres.) [Prieto-Diaz], 85 (Jy) 

unilateral surgery for inferior oblique overaction 
[Raab], 180 (Se) 

Sulfonamides 

eye diseasé among American Indians of the 
southwest. II. trachoma [Bettman], 440 (De) 


Surgery, Plastic 

rhomboid flap in ophthalmic plastic surgery 
[Bullock], 203 (Se) 

Sutures 

ocular tissue fluids and nylon, virgin silk, and 
collagen sutures [Partridge], 271 (Oc) 

Syphills 

acute blindness in early syphilis [Smith], 256 
(Se) 


and 


in Sjégren syndrome 


T 


Tampons 
quantitative conjunctival bacteriology [Hadley}, 
` 386 (No) 
Tarsał Glands see Eyelids 
Taste 
simple taste test for lacrimal obstruction [Horn- _ 
blass], 435 (De) 
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Tears see also Lacrimal Apparatus 

human tear lysozyme variables [Pietsch], 94 
(Au) 

keratoconjunctivitis sicca induced by phenazo- 
pyridine in dogs [Bryan], 310 (Oc) 

Telangiectasis 

ocular fundus in acute Leber optic neuropathy 
[Smith], 349 (No) 

Television 

new apparatus for video tape recording of fluo- 
rescein angiograms [ Yuhasz], 481 (De) 

Temporal Arteritis 

steroid therapy, and pulmonary emboli [Uriu], 
355 (No) 

Thioridazine, Toxicity 

pigmentary retinopathy [Davidorf], 251 (Se) 

Thrombin 

ocular changes in the generalized Shwartzman 
reaction | Howes], 218 (Se) 

Thromboembolism 


temporal arteritis, steroid therapy, and pulmo- 
nary emboli [Uriu], 355 (No) 


Thymectomy 

ocular response to corticotropin in myasthenia 
gravis [Cape], 292 (Oc) 

Thymoxamine 

therapy for angle-closure glaucoma [Halasa], 
177 (Se) 

Thyrotoxicosis see Hyperthyroidism 


Toxoplasmosis, Ocular 
immune adherence hemagglutination test for 
toxoplasmosis [Shimada], 372 (No) 


Trabecular Meshwork see Ciliary Body 
Tracers see Radioisotopes 


Trachoma 
eye disease among American Indians of the 
southwest. II. trachoma [Bettman], 440 (De) 


Transillumination 
quantification of iris translucency in albinism 
[ Wirtschafter], 274 (Oc) 


Transplantation see Cornea, Transplantation 
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Treponema Immobllization Test 
acute blindness in early syphilis [Smith], 256 
(Se) 


Trisomy 

Schmid-Fraccaro syndrome (‘‘cat’s eye” syn- 
drome) [Petersen], 287 (Oc) 

Twins 


study on ocular pressure following topically ap- 
plied dexamethasone. II. inheritance of varia- 
tion in pressure response [Schwartz], 281 


(Oc) 


Ultrasonics 

B-scan ultrasonography in diagnosis and man- 
agement of retinal detachments [Coleman], 
29 (Jy) 

simple B-scan ultrasonoscope [Bronson], 237 
(Se) 


Urinary Tract 

Schmid-Fraccaro syndrome (‘‘cat’s eye” syn- 
drome) [Petersen], 287 (Oc) 

Uvea 


afferent arc of the corneal immunologic reac- 
tion. II. local and systemic response to bovine 
y-globulin [Smolin], 231 (Se) 

Uveal Effusion 

uveal effusion [Brockhurst], 399 (No) 


Uveitis 
immune adherence hemagglutination test for 
toxoplasmosis [Shimada], 372 (No) 


vV 


Vail, Derrick Tilton, 1898-1973 

obituary [Dunphy], 337 (Oc) 

Viruses 

toward a cure for eye cancers [Albert], 89 (Au) 

Vision, Physiology 

optics and visual physiology, annual review 
[Siegel], 327 (Oc) 





Visual Acuity 

advances in night vision technology: a pocket- 
scope for patients with retinitis pigmentosa 
[Berson], 427 (De) 

corneal hydration, visual acuity, and glare sen- 
sitivity [Lançon], 227 (Se) 

evaluation of an objective acuity device, [Millo- 
dot], 449 (De) 

exudative senile maculopathy. I. results of 
argon “laser treatment [Schatz], 183 (Se), II. 
complications of argon laser treatment 
[Schatz], 197 (Se) 

night vision device as an aid for patients with 
retinitis pigmentosa [Berson], 112 (Au) 

total keratoplasty [Ticho], 104 (Au) 

Visual Fields 

roentgen diagnosis vs visual field [Huber], 1 
(Jy) 

thioridazine pigmentary retinopathy | Davidorf], 
251 (Se) 

Visual Pathways 

roentgen diagnosis vs visual field [Huber], 1 
(Jy) 

Visual Purple see Retinal Pigments 

Vitreous Body 

annual review | Jaffe], 69 (Jy) 

B-scan ultrasonography in diagnosis and man- 
agement of retinal detachments [Coleman], 
29 (Jy) 

further observations on foveolar splinter and 
macular wisps [Daily], 102 (Au) 

octafluorocyclobutane and other gases for vitre- 
ous replacement [Vygantas], 235 (Se) 


WwW 


Werner Syndrome 
[Bullock], 53 (Jy); correction, 346 (Oc) 


X 


Xerophthalmia 

keratoconjunctivitis sicca induced by phenazo- 
pyridine in dogs [Bryan], 310 (Oc) 

X-Ray, Diagnostic see Radiography 


Subject Index to Volume 90 
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14 years 


14 good reasons to prescribe Glaucon’ 


After 14 years of widespread clinical experience, Glaucon 
remains a standby in the medical management of open-angle 
glaucoma. During this period, it has accumulated an impres- 
sive record of stability, safety and efficacy. 

Glaucon offers a range of strengths to meet all your clinical 
needs: ¥2% for initiation of therapy, 1% for concomitant 
use with other agents, 2% for maximum IOP reduction. 


and here are five more reasons: 


eGlaucon remains stable for two years unopened! 
—and throughout normal patient usage 


e Glaucon increases the facility of outflow? 
e Glaucon controls IOP better than miotics alone*-5 
_e Glaucon often permits less frequent instillations*-+5 
¢Glaucon alleviates pinpoint pupil and ciliary spasm,?- 
especially useful in older patients 


1. Data on file, Alcon Laboratories. 2. Ballintine, E. J. and Garner, L. L.: 
Arch. Ophthal. 66:314, 1961. 3. Becker, B. et al: Arch. Ophthal. 66:219, 
1961. 4. Garner, L. L. et al: Scientific Exhibit, A.A.O.O.. Chicago, 
October 1960. 5. Garner, L. L.: Tonography and the Glaucomas. Spring- 
field, Ill., Charles C. Thomas, 1965, p. 236. 

Description: A sterile ophthalmic solution containing: Active: l-Epineph- 
rine Hydrochloride equivalent to 0.5%, 1.0%, or 2.0% Epinephrine base. 
Preservatives: Sodium Metabisulfite 0.3%, Benzalkonium Chloride 0.02%. 
Inactive: Sodium Chloride, Purified Water. Contraindications: Angle 
closure, narrow or shallow angle glaucoma. Warnings: Not for injection. 
Slit lamp and gonioscopic examination should be performed prior to use 
since it can dilate the pupil and cause acute attacks in cases of narrow 
angle glaucoma. Should an increase in tension occur, administer miotics 
and/or carbonic anhydrase inhibitors. Precautions: Use with caution in 
known cases of hypertension. Adverse Reactions: Prolonged use may pro- 
duce extracellular pigmentation in the palpebral conjunctiva. On rare oc- 
casions, systemic side effects have been reported such as Occipital 
headaches, palpitation, paleness, tachycardia, trembling, and perspiration. 
Stinging may occur after instillation. Dosage: 1 drop in the eye(s) one or 
two times daily. 9/73 


Alcon Laboratories, Inc., Fort Worth Texas 76101 | A H € «>En 


dedicated to advances in ophthalmic therap¥ 


. Glaucon 12" 
(/-epinephrine hydrochloride) 


the experienced epinephrine 
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A Wise Old Philosopher Once Said: 
“THE CHEAPEST I$ THE BEST” 


The philosopher's poor disciples had a tough time though they may cost more initially. 
with that one. “The cheapest is the cheapest,” they 
reasoned. “How can cheap stuff be good stuff?” 





Now, at long last, comes a product that even the dull- 
est philosophy students would have no trouble under- 


What they were really talking about and what it took standing. Wonder of wonders, Keeler’s Fison Indirect 
them a long time to see, was the value of buying the Ophthalmoscope is the best, in cost and performance, 
best—that in the long run, good products are the right away. 


cheapest because they serve better longer. Even 


THE LOGIC OF THE 


Fison Indirect Ophthalmoscope 


QUALITY CLAIM IS SIMPLE AND EASY TO VALIDATE: 


E The lightest, most comfortable indirect on 
the market. 


- Œ An adjustable, weight reducing overband. 


E Product-engineered for maximum heat dissi- 
- pation. 


ŒE Unsurpassed optics and intense illumination 
provide a brilliant 3D fundal picture. 


@ An exclusive bi-mirror attachment makes it 
the only indirect to permit simultaneous view- 
ing by two people in addition to the examiner. 


The other proof, the Fison price. 





456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
d KE E LE 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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~~ THE DEPARTMENT OF 
OPHTHALMOLOGY 
LOUISIANA STATE UNIVERSITY 
SCHOOL OF MEDICINE 
and 
(THE EYE FOUNDATION OF AMERICA 
announce 
SYMPOSIUM ON 


DISEASES AND 
SURGERY OF THE LENS 
January 25-26, 1974 





Director: George M. Haik, M.D. 
Guest Speakers: 


Dr. David Donaldson 
Harvard University 


Dr. Frank Hurite 
University of Pittsburgh 
Medical School 


Dr. S. D. McPherson, Jr. 
University of North Carolina 


Dr. Richard Troutman 
State University of New York 


REGISTRATION FEE: $150 for Physicians 
$ 50 for Residents 


ej: | For further information, write: 
The Department of Ophthalmology 
L.S.U. Medical Center 
1542 Tulane Avenue 
New Orleans, Louisiana 70112 


THE RETINA SERVICE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Announces the 12th Annual Course in 
RETINAL DETACHMENT 
APRIL 11, 12, and 13, 1974 


The curriculum will consist of lectures in the 





Fundamentals of Fundus Diagnosis and 





ch ment. 


; 
SUBJECTS TO BE INCLUDED 


Management of Retinal Deta 


Pathogenesis, Classification and Differential 
Diagnosis of Retinal Detachment 

Surgical Rationale and Techniques 

Management of Unusual Cases 

Surgical and Postoperative ae A 


Vitreous Examination, Replacement 


Surgery 





FACULTY 
Charles L. Schepens, M.D. Ronald C. Pruett, M.D. 
Ichiro D. Okamura, M.D. Felipe | Tolentino, M.D. 
Robert J. Brockhurst, M.D. David A. Swann, Ph.D. 
J. Wallace McMeel, M.D. Tatsuo Hirose, M.D. 


H. MacKenzie Freeman, M.D. lan J. 'onstable, M.D. 


REGISTRATION 


$200 for practitioners. Residents $100 upon application 
from Department Head. Checks to be made payable to |” 
Massachusetts Eye and Ear nirman | 
Registration limited, apply early to— 
Ronald C. Pruett, M.D., Reting Service 
MASSACHUSETTS EYE AND EAR INFIRMARY 
243 CHARLES STREET ° BOSTON, MASSACHUSETTS 02114 


Muro 
Ointment 
=] Sodium Chloride 5% 


Ophthalmic MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 


Ointment 


hip An ointment of hypertonic sodium chloride solution in a 


base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


RSE LS EE ID NCIS AOE RE TT I RT 


TO REDUCE CORNEAL EDEMA 


"SEER ESTAS DSIRE SG LE RP YTS DIE ET AN E A 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
wie lulose. Preservatives - methylparaben and propylparaben. 
Fa HETHYLCELLULOSE : 


| IE limt seoli [| TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
I ia arma i f eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street * Quincy, Mass. 02169 


O MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 ° 479-2680 





NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


Announces its Twenty-Third 

























Annual Symposium Meeting on 


éé 77 
Glaucoma 
AN A.M.A. APPROVED COURSE FOR CONTINUING MEDICAL PDUCATION 


March 2-6, 1974 REGISTRATION STARTS LECTURES TO COMMENCE 
i 9:00 a.m., Saturday, March 2, 1974 :00 p.m., Saturday, March 2, 1974 
The Fairmont-Roosevelt Hotel 9:00 a.m., Sunday, March 3, 1974 :00 p.m., Sunday, March, 3, 1974 


1:0 
1:0 
ici 9:00 a.m., Monday, March 4, 1974 
New Orleans, Louisiana 9:00 a.m., Tuesday, March 5, 1974 
9:00 a.m., Wednesday, March 6, 1974 


GUEST SPEAKERS 


Douglas R. Anderson, M.D. Steven M. Podos, M.D. 

S. M. Drance, M.D. Kenneth T. Richardson, Jr., M.D. 
Miles A. Galin, M.D. Robert N. Shaffer, M.D. 

John R. Lynn, M.D. 


Registration Fee 
$175.00 For Practicing Ophthalmologists 


75.00 For Residents Outside Louisiana 
Accompanied by a letter of identification from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 
(504) 524-0085 








FIRST MID-WINTER University of Miami School of Medicine 


MEDICAL CONTACT LENS MEETING OF CLAO 
Dates: January 18 - 20, 1974 
Place: Sahara Hotel, Las Vegas, Nevada 
Registration Fee: $ 75.00 (member physician) 
$100.00 (non-member physician) 
$ 50.00 (technician employed by 


ophthalmologist) 
$100.00 (all others) 


Bascom Palmer Eye Institute 


NEURO-OPHTHALMOLOGY COURSE 
January 7 - 10, 1974 


This promises to be an outstanding event of the medical contact lens Functional Anatomy of the Visual System 
world. There will be courses and lectures given by the finest talent 


available. Oculo-Cerebrovascular Disease 


The Sixth Conrad Berens Memorial Lecture will be delivered by 


Herschell H. Boyd, M.D. The Patient with Diplopia 


Interesting exhibits by the major contact lens and contact lens acces- 


sory manufacturing firms will be arranged. Sonesta Beach Hotel 





lt is advisable that plane reservations and hotel accommodations 
should be made early and individually. Hotel reservations may be 
© made directly with the Sahara Hotel, at reduced rates. 


Key Biscayne, Miami, Florida 


Tuition $200 (Residents $75) 


For pre-registration write to: 
Contact Lens Association of Ophthalmologists, Inc. 
G. Peter Halberg, M.D., Corresponding Secretary 
Executive Office — 40 West 77th Street 


Write: Neuro-Ophthalmology Course ` 
Mew York, New York 10024 


P. O. Box 875, Biscayne Annex 


‘aur check payable to: CLAO — Mid Winter Seminar Miami, Florida 33152 





Now, because of our new, automated Hy-Gloss™ 
edge and periphery polishing process, we are able to 
introduce our newest lens, the ADW™. Maximum 
flexibility and minimum thickness. Flat, highly pol- 
ished peripheral curves. And thin, rounded edges for 
maximum venting and minimal lid or corneal inter- 
ference. 

This is an advanced lens. With unique character- 
istics. A product of years of continuous research and 
our new Hy-Gloss polishing technique. This auto- 
mated process, which we now use on all our lenses, 
gives us the edge in production capability, while 
maintaining a uniformly high standard of quality. 

To the patient, the ADW can mean all-day-wear 
the first day. To the practitioner, this means immedi- 
„Ate data, vital for determining proper fit and measur- 
ing visual acuity. 

A special program of computerized parameters 
has also been developed to utilize the unique physi- 
cal characteristics of the ADW lens. As with our other 
computerized programs, it may be used as a con- 
sultant or as a reference in lens design. 

Consult with us toll-free at (800) 854-2790. In Cali- 
fornia, at (800) 542-6000. Our research gives you the 
edge in prescribing contact lenses. 


. CONTINUOUS CURVE CONT 


The Research Company 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 13, 1974 


Stanford University Medical Center, Stanford, California 


Held in conjunction with the Northern California Universities: 
University of California, San Francisco 
University of the Pacific at the Pacific Medical Center 
University of California, Davis 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, 
Pharmacology and Toxicology, Optics and Theory of Refraction. 


Instructors include Doctors M. Allansmith, B. Crawford, E Beard, P. Boeder, 


P. Ellis, M. Hall, J. Hetherington, Jr., 


M. Hogan, A. Jampolsky, R. O'Connor, 


G. Paris, M. Quickert, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, 
W. Stell, P. Thygeson and many others on the faculty of 45. 


Tuition $675.00. For further information and application forms, please 


write to 


J. W. Bettman, M.D., Division of Ophthalmology, A-227, 
Stanford Medical Center, Stanford, California 94305 





NATIONAL SPRING MEETING 


AT 
THE 


April 17-20, 1974: 
Ophthalmology Speakers: 


Fred C. Blodi, M.D., Iowa City, Iowa 
Claes H. Dohlman. M.D.. Boston, Mass. 
William Havener, M.D., Columbus, Ohio 
Herbert Kaufman. M.D., Gainesville, Fla. 
Orkan G. Stasior, M.D., Albany, N.Y. 


Otolaryngology Speakers: 

Beverly Armstrong, M.D., Charlotte, N.C. 
Byron Bailey, M.D., Galveston, TX 
Vernon Gray. M.D., Los Angeles, Cal. 
Gene Myers. M.D.. Pittsburgh. Pa. 


Sponsored by W. Va. Academy of Ophthalmology 
and Otolaryngology 


RESERVATIONS —Write directly to the Green 
brier, White Sulphur Spring, W.Va. for hotel 
accommodations. 


ADVANCE REGISTRATION—Fee of $95 required 
checks payable to W.Va. O & O. Send to J. Elliott 
Blaydes, Jr. M.D. The Blaydes Clinic, Blfd., W.Va. 
24701 














THE RETINA SERVICE 
WILLS EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
and 


JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 


Co-Sponsors 


ANNOUNCE A COURSE ON 
INTRA-OCULAR TUMORS 


To be held at the Philadelphia County Medical 
Society Building, Philadelphia, Pennsylvania 


March 8 and 9, 1974 


Good for accreditation in category = 1 


This course will include diagnostic and therapeutic approaches 
to all intraocular tumors. Emphasis will be placed upon diagnostic 
aids such as indirect ophthalmoscopy, fluorescein angiography, 
ultrasonography, radioactive isotopes and immunological aspects. 
Current concepts of management will also be presented. Faculty 
will include: 


William H. Annesley, M.D. P. Robb McDonald, M.D. 
Paul Carmichael, M.D. David Meyer, M.D. 
Jay L. Federman, M.D. Charles C. Rife, M.D. 
Richard E. Goldberg, M.D. Lov K. Sarin, M.D. 
W. Richard Green, M.D. Jerry A. Shields, M.D. 
Alfred Lucier, M.D. William S. Tasman, M.D. 
Albert Zimmerman, M.D. x 


Tuition will be $100. Special rate of $40 for residents and 
fellows upon application from their Department. Checks should 
be made payable to Retina Service, Wills Eye Hospital and 
mailed to Retina Service, Wills Eye es 1601 Spring Garden : 
Street, Philadelphia, Pa. 19130 
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modified for Concept and Worst 
' Rust Ring Removers and Burrs 
No irritation of Equipped with 10 
eyes from cold i minute timer switch 
sterilizing solutions i 
| Operates on AC, 
No cooling time 1 110 volt current 
. required 1 
? 
~ 
E-820 .. Rust Ring Remover, WORST: E-823 . . Sterilizer, Ultraviolet: modi- 
including assortment of 6 burrs....$95.00 fied for E-820 and E-822. Germicidal, a 
employs ultraviolet radiation and ex- 
P E-820-A . Replacement Burrs: assortment posure to ozone. Includes cover and 
of 6 for E-820 and E-822..........$ 7.00 automatic timer................$39.50 ° 
w E-822 . . Rust Ring Remover, CONCEPT: : 
| including 6 small ball-tip burrs.. . . . . .$82.50 
STORZ INSTRUMENT COMPANY 
| 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 n 





Announcement of the 
FOURTEENTH ANNUAL INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 
THE OPHTHALMOLOGIST 


February 22-23-24, 1974* 
Sponsored by 


THE RUDOLPH ELLENDER MEDICAL FOUNDATION, INC. 


(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing medical 
education program 


PLACE: FAIRMONT-ROOSEVELT HOTEL, 
NEW ORLEANS, LOUISIANA 

TUITION: $150.00 ($50.00 Residents and M.D.’s Assistants) 

PANELISTS: JAMES V. AQUAVELLA, M. D., Rochester, New York 
JOS. A. BALDONE, M. D., New Orleans, Louisiana 
CHESTER J. BLACK, M. D., Elmhurst, Illinois 
HERSCHELL H. BOYD, M. D., Bellevue, Washington 
ELLIS GRUBER, M. D., Rochester, New York 
JACK HARTSTEIN, M. D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M. D., Houston, Texas 


EDWARD SHAW, M. D., Gainesville, Florida 
NORMAN 0. STAHL, M. D., Great Neck, New York 


— TOPICS: Conventional hard contact lenses, hydrophilic soft gel 
lenses, silicone lenses and oxygen permeable hard 
contact lenses. 


STAY OVER FOR THE MARDI GRAS SEASON! 


*February 24-25-26, 1974 
Mardi Gras Day is Tuesday, February 26, 1974. 


Special convention hotel rates 
through Mardi Gras. 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof—Delta Towers (Claiborne Towers) 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 














THE PAGE AND WILLIAM BLACK 


POST-GRADUATE SCHOOL OF MEDICINE E 


of the 


MOUNT SINAI 
SCHOOL OF MEDICINE (CUNY) 


Announces a Post-Graduate Course 


RETINAL DETACHMENT SURGERY 
Under the Direction of 
DAVID B. KARLIN, M. D., F.A.C.S. 
April 18 and 19, 1974 
Thursday and Friday 
9:00 AM to 3:00 PM (2 Sessions) 
at 
Jhe Mount Sinai Medical Center 
Fifth Avenue and 100th Street 


New York, N. Y. 10029 


The course deals with: History of retinal detach- 
ment, anatomy and histology of the posterior seg- 
ment, biochemistry and physiology of the vitreous 
and retina, sensory retinal examination, pathogen- 
esis of retinal detachment, diagnosis and differen- 
tial diagnosis of retinal detachment, prognosis in 
rhegmatogenous retinal detachment, surgery of 
retinal detachment and complications of surgery. 
Surgical techniques to be discussed will include: 
Laser and Xenon Arc photocoagulation, cryòcoag- 
ulation, scleral buckling, and intravitreal implan- 
tation. New aspects of retinal surgery, including 
ultrasonic therapy are discussed. 


Slides and films will be shown. 


FEE: $50.00 


= a a ee 


FOR CATALOGUE AND APPLICATIONS WRITE: Regis- 


trar, The Page and William Black Post-Graduate School. 


of Medicine, Mount Sinai School of Medicine, Fifth Ave- 


nue and 100th Street, New York, N.Y. 10029. Tele- 


phone Number (212) 650-6737. 
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-Ittakes two 


The Day Shift: During the day, 
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(for 24-hour sulfa/steroid therapy) 


The Night Shift: Sterile Cetapred 
Ointment provides prolonged action while 
your patient is sleeping. Ointment ts 
particularly useful when you want more 
prolonged action than drops: 


Isopto Cetapred combines the 

broad antibacterial action of sulfacetamide 10% 
with the anti-inflammatory activity of 
prednisolone 0.25% 


Sterile 
IŞOPTOÇETAPRED „0 — CETAPRED OINTMENT 


Jo sodium sulfacetamide 10%, prednisolone acetate* 0.25% 
vehicle: hydroxypropyl methylcellulose 0.5% 


/Q 


Prescribe Isopto Cetapred for daytime use and Cetapred Ointment for nighttime use and your patient will receive ‘round 
the clock benefit from sulfa/steroid therapy. 


CETAPRED® Ophthalmic Preparations: Description: Suspension: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednisolone 
Acetate* 0.25%; Preservatives: Sodium Thiosulfate 0.1%, Benzalkonium Chloride 0.025%, Methylparaben 0.05%, Propylparaben 0.1%. Vehicle: 
Hydroxypropy! Methylcellulose 0.5%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate, Polysorbate 80, Disodium Edetate. Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), Purified Water. Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%, Pred- 


nisolone Acetate* 0.25%; Preservatives: Methylparaben 0.05%. Propylparaben 0.01%; Inactive: White petrolatum, Anhydrous Liquid Lanolin, 
Mineral Oil. 


Indications: Based on a review of this drug by the National Academy of Sciences— National Research Council and/or other information, 


FDA has classified the indications as follows: “Possibly Effective’: In the management of inflammatory and allergic conditions of the eye 
such as allergic nonpurulent chronic or acute blepharitis and conjunctivitis. 





Precautions— Warnings— Adverse Reactions: Extended use may cause increased intraocular pressure, which should be checked frequently. 
Perforation may occur in diseases causing thinning of the cornea. If sensitivities or reactions occur institute other therapy. Contraindications: In 


tubercular, fungal and most viral lesions of the eye; vaccinia, varicella, acute purulent conjunctivitis, acute purulent blepharitis. Supplied: In Scc 
and 15cc Drop-Tainer™ dispensers; sterile ointment in 1/8 oz. tubes. *Licensed under patent 3,134,718 


1. Duke-Elder, S.: Diseases of the Outer Eye, Part 1, System of Ophthalmology, Vol. VIII, The C. V. Mosby Co., (St. Louis), 1965, p. 68. 


Dedicated to advances in ophthalmic therapy 
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MEXICAN EENT CRUISING SEMINAR 


From: Los Angeles, Calif. 
“Ophthalmologic & Otolaryngologic 
Complications and Their Management” 
Held aboard the T/SS Fairsea 

February 23 to March 2, 1974. 


Ports of call: Puerto Vallarta and 
Mazatlan. 


Faculty includes: Drs. Harold Schuknecht, 
Brian McCabe, Walter Berman, David Paton, 
Bruce Spivey, Bradley Straatsma, Thomas 
Pettit, Paul H. Ward, Chairman. 





4TH ANNUAL CARIBBEAN CRUISING SEMINAR 


From: Port Everglades, Florida. 


“Ophthalmologic & Otolaryngologic me 


Complications and Their Management” 
Held aboard the T/SS Fairwind 

March 2 to 9, 1974. ° 

Ports of call: San Juan, St. Thomas, 
Santo Domingo, and Port-au-Prince. 


Faculty includes: Drs. Edward Maumenee, 
Donald Gass, Eugene Helveston, Brown 
Farrior, Donald Shumrick, Fredric 

Pullen, Il, Chairman. 


The T/SS Fairsea and T/SS Fairwind are of Liberian Registry. 


Air ticket at reduced rate from 40 U.S. cities available. Ask for details. 
XXII INTERNATIONAL CONGRESS OF OPHTHALMOLOGY, PARIS, FRANCE, MAY 26-31, 1974. 
XIV PAN-AMERICAN CONGRESS OF OTOLARYNGOLOGY, SAO PAULO, BRAZIL, NOV. 11-15, 1974. 


Details available from: Professional World Travel, 1550 N.W. 10th Avenue, 
Suite 202, Miami, Florida 33136. Tel. (305) 324-1010. 















PERMA TWEEZ* ELECTROLYSIS INSTRUMEN 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


Invoice after 30 days 
Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-44 
5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR. 
STREET 


C/S ZIP 














The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


Announces a Symposium on 


OPHTHALMIC PLASTIC AND CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 7 - 12, 1974 


Faculty for the course will include: 


Dr. Jorge Buxton Dr. Henry Menn 

Dr. Alston Callahan Dr. Gordon Miller | 
Dr. Max Fine Dr. David -Paton 

Dr. Richard Forster Dr. Norman Sanders 
Dr. J. Donald M. Gass Dr. David Singer 

Dr. Louis Girard Dr. Byron Smith 

Dr. Pierre Guibor Dr. Richard Tenzel 
Dr. James Major Dr. Ira Weiner 


Dr. Robert Wilkins 


This symposium will cover the corneal and ophthalmic 
plastic field. Multiple lectures will be given with ample 
time for panel discussion and questions from the regis- 
trants. 


Afternoons will be set aside for recreation including tennis 
and golf tournaments. There will be planned entertainment 
for most evenings. i 


Tuition will be $200, breakfasts included. Special rate af 
$75 available for residents upon application from their 
Department Head. Checks should be made payable to 
‘‘Bascom Palmer Eye Institute” and mailed to Ophthalmic 
Plastic Surgery Symposium, Bascom Palmer Eye Institute, 
P. O. Box 875, Biscayne Annex, Miami, Florida 33152. 



















Total immersion might be one way to 
wet scratchy, dry eyes. But it wouldn’t 
work nearly as well as Isopto Tears. 

Experimental work with humans has 
shown that hydroxypropyl methylcellu- 
lose 0.5% (soothing Isopto Tears) stays in 
the eye longer than aqueous solutions or 
1.4% polyvinyl alcohol (PVA)* 


ISOPTO TEARS | 


hydroxypropyl methylcellulose, 0.5% 


..and ULTRA TEARS™(hydroxypropyl methylcellulose 1%)-a 
higher viscosity artificial tear for maximal lubricating action in 
more serious tear deficiencies. 

ISOPTCY TE, fag U ae A TEARS — Active: Hydroxypropy! meth- 
yicellulose 0.5 %. Preservative: Benzalkonium Chloride 

0.01%. renters lf irritation persists or increases, discontinue 
use. Dosage: Topically 1 or 2 drops in the eye(s) 3 times 
daily, or as needed. Available: 15 cc Drop-Tainer® dispenser. 


“Linn, M. L., and Jones, L. T.: Rate of Lacrimal Excretion of Ophthalmic Vehicles. Amer. 
J. Ophthal., 65:76, 1968. 


dedicated to advances in ophthalmic therapy 





‘ GLAUCOMA 


MEDICAL AND SURGICAL MANAGEMENT -= 
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THE WILMER INSTITUTE 






ERNST BODENHEIMER MEMORIAL 


POSTGRADUATE INSTRUCTIONAL SERIES A Z O LECTURESHIP IN OPHTHALMOLOGY 
ZZ Robert N. Shaffer, M.D. 
W. Richard Green, M.D. Irvin P. Pollack, M.D. 











Allan D. Jensen, M.D. 


Neil R. Miller , M.D. 
Arnall Patz, M.D. 
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Other courses: 


Eastern Photocoagulation Course: 
April 15-17, 1974 
The Wilmer Residents Meeting: 
April 18-20, 1974 
Retinal Detachment: June,1974 
































Harry A. Quigley. M.D. 


A. Edward Maumenee, M.D. Stephen J. Ryan, M.D. 


Frank B. Walsh, M.D. 
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Registration Fee: $100 


Payable to: 


"Postgraduate Education” 


For information 4 
GLAUCOMA SYMPOSIUM 
c/o Irvin P. Pollack, M.D. 
The Wilmer Institute, B-2 
The Johns Hopkins Hospita 
Baltimore, Maryland 21205 
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ISOP? 
CETAMIDI 





Isopto Cetamide is hardly a new product...but 
any agent that remains effective, modern ther- 
apy, year after year, can’t really be called “old.” 
Its safe, dependable, antibacterial therapy for 
susceptible organisms...after foreign body re- 
moval, ocular trauma, corneal ulcer, conjuncti- 
vitis, and other minor ocular infections. 





Young Faithful 


Isopto Cetamide drops resist wash-out’ because 
of the staying power of the Isopto® vehicle, and 
offer the optimum 15% concentration of sulfa- 
cetamide for effectiveness”, without irritation. 
Cetamide™ Sterile Ointment is also available — 
for nighttime medication or for young patients 
in whom drops are difficult to insull. 


1. Linn, M.L. and Jones, L.T.: Amer. J. of Ophthal.,65:76,1968 2. Liebold, A.M. and Suie, T.: Amer. J. of Ophthal., 45:383,1958 


ISOPTO CETAMIDE 


(Sodium Sulfacetamide 15%) Available in 5cc and 15cc Drop-Tainer® Dispensers 


CETAMIDE STERILE OINTMENT 


(Sodium Sulfacetamide 10%) Available in 3.5 g tubes 


Cetamide (Sodium Sulfacetamide) Ophthalmic Preparations. Description: Sterile soluuon containing: Active:Sodium Sulfa- 


cetamide 15%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Preservatives: Sodium Thiosulfate 0.3%, Methylparaben 0.05%, 


Propylparaben 0.01%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate (to adjust pH), Purified Water. Sterile oint- 


ment containing: Active: Sodium Sulfacetamide 10%. Preservatives: Methylparaben 0.05%, Propylparaben 0.01%. Inactive: 
White Petrolatum, Anhydrous Liquid Lanolin, Mineral Oil. Contraindications: Hypersensitivity to sulfonamide preparations. 


Precautions: Solutions are incompatible with silver preparations, Ointments may retard corneal healing. Nonsusc epuble organ- 
isms, including fungi, may proliferate during use. Sulfonamides are inactivated by the aminobenzoic acid present in purulent 


exudates. 


dedicated to advances in ophthalmic therapy 
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Topical miotics 
to remove 
aqueous humor. 


when the 
miotic 





ə potent oral carbonic anhydrase inhibitor 

e onset of action usually within an hour; maximal effect is 
observed in two to four hours 

e lowered intraocular pressure is often maintained for six to 


_ twelve hours 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of 
sodium or potassium are depressed. Should not be used in patients with 


. ~ “severe pulmonary obstruction who are unable to increase their alveolar 


ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
ege or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis is present, or during concomitant 

use of steroids or ACTH. Interference with adequate oral electrolyte intake 
will also contribute to hypokalemia. Digitalis therapy may exaggerate 


an Tn plus in the treatment of chronic simple (open- angle) glaucoma DARANIDE 
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DARANIDE 

to help 
suppress the 
secretion of 
aqueous humor. 










for increased control 
of chronic simple 
(open-angle) glaucoma 





metabolic effects of hypokalemia especially with reference to myocarciai 
activity. Hypokalemia may be treated by use of potassium chloride or-giv- 
ing foods with a high potassium content. Use with caution in severe 
respiratory acidosis. Consider possible occurrence of agranulocytosis, 
thrombocytopenia, or renal calculi. High doses cause some decrease in 
renal blood flow and glomerular filtration rate. 


Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), constipation, urinary frequency, mild skin eruptions, pruritus, 
headache, weakness, nervousness, globus hystericus, sedation, lassitude, 
depression, confusion, disorientation, dizziness, ataxia, tremor, tinnitus, 
and paresthesias of hands, feet, and tongue. If they occur, reduce dosage 
or discontinue drug temporarily. 


How Supplied: Tablets containing 50 mg dichlorphenamide each, in 
bottles of 100. 


For more detailed information, consult your MSD representative or see full * 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC... 


West Point, Pa. 19486 
MSD 
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B&L announces 


UBRA | 


the comfortable | 
unit—at a ly 
comfortable price ‘Fi 


‘the 





The new LIBRA Chair-and-Stand 
Ophthalmic Unit represents the 
latest in a comfort-oriented 
approach to eye exam- 
ination and treatment. 
Tilting easily to any 
angle and providing 
comfortable arm- and footrests, 
the chair is made to put the patient 
into a relaxed position for any 
procedure. Equipped with tele- 
scoping arms, the stand makes 
you comfortable with any and 
every instrument. 
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And LIBRA was designed 
from the ground up to 
provide a rugged chair 
that would fit realistic 
practice financing. So 

it offers an important third 
comfort—a comfortable price. 


For complete information ask your 
B&L Representative or B&L 
Ophthalmic Instrument Dealer, or 
write Bausch & Lomb, Dept. 3217, 
635 St. Paul St., Rochester, 

New York 14602. 


BAUSCH & LOMB 


Mark of Leadership 
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- Chloroptic (chloramphenicol). 
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Since the introduction of Chloroptic® (chloramphenigol) in 1968, over 
h, 1,000,000-bottles have been used. As of this writing, the following 


facts are known to be true regarding its use: 


mle 


’ EFFECTIVENESS . 


In the treatment of a variety of superficial eye infections, there's f 
no doubt that Chloroptic works. One controlled Study! for example, 
showed that Chloroptic ophthalmic solution produced an "excellent or 
good" response in 91% of the cases of eye infection confirmed by 
cultures. Chloroptic is effective against many varieties of both 

ion gram-positive and gram-negative organisms. Its spectrum of anti- 
bacterial activity is broader than any of the following: polymyxin, 
neomycin, bacitracin and sulfa. 


ee T 


” SAFETY ; 


A stock bottle of Chloroptic® contains only about 1/100th of one i 
day's usual oral dose of chloramphenicol, and studies have shown that 
the drug is not absorbed in measurable amounts when applied to the 

eye topically. However, a chloramphenicol solution was implicated in 

a single report of bone marrow hypoplasia following 23 months of use. 
And although there have been no reports of serious adverse reactions 
with Chloroptic since its introduction, it makes sense that it is not’. 
recommended for prolonged use. Nor should prolonged use be necessary, * 
Since indicated conditions respond to Chloroptic quickly. ee 


End of report. 
Recommendation: Prescribe Chloroptic. ‘ 4 _ 
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| HUP i 2s | CHLOROPTIC® (chloramphenicol 0.5%) ophthalmic solution | 

— ` te ae Si 43 ga A ERCAN Contains: chloramphenicol 0.5% (5 mg./cc.) with: chlorobutanol (chloral deriv. ; 
E —— E xD i z as a preservative) 0.5%. ¥ 
» ae t i Californi Indications: For the treatment of superfiċial ocular infections involving the k 

#7. . irvine, Calitornia conjunctiva and/or cornea caused by chloramphenicol-susceptible organisms. 3 

e Contraindications: Contraindicated in patients who are hypersensitive to cħlo- 


Ma 7 

“hloroptagg Montreal, Canada 
E.. i ramphenicol. , i “14 

Warnings: As with other antibiotics, prolonged use may result in overgrowth of d 

non-susceptible organisms. If superinfection occurs, or if clinical improvemgpt 


is not noted within a reasonable period, discontinue use and institute appro- ae 
priate therapy. Sensitivity reactions such as stinging, itching, angioneurotic | 
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edema, urticaria, vesicular and maculopapular dermatitis may also occur in® 
some patients. Systemic chloramphenicol has been known to produce bone 
marrow hypoplasia, depression or erythropoiesis, and aplastic anemia, and 
visual disturbances. One case of bone marrow hypoplasia has been reported 
after prolonged (23 months) use of an ophthalmic solution. ee 
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(1) Aragones;sJ. V. and Eriksen, S. P., Stable chloramphenicol solution for Ocular infections. Am J Ophthal d 


66:.104-106. 1968. ‘ 


